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Minerals Separation. I.td..

vs. No. 8

Butte & Superior Copper Co.. Ltd.

This cause came on regularly for hearing at this

time upon motion of plaintiff to show cause why an in-

junction pendente lite should not issue herein, Henry

D. Williams, Esq., and O. W. McConnell, Esq., ap-

pearing as solicitors for plaintiff, and W. Scott, Es(j..

and J. B. Kremer, Esq., as solicitors for defendant.

And thereupon plaintiff offered the pleadings in the

suit of Minerals Separation, Ltd. and another against

James M. Hyde on the return of this order to sho\^

cause, in evidence. Defendant objects to the offer oi'

the record upon the order to show cause but consents

that if it is the desire of plaintiff' to get this whole rec-

ord before the Court, that it might be admitted for all

purposes in this case. Plaintiff offers the entire record.

Defendant: We object to the offer of that record



in this case upon the order to show cause, but if it is

the purpose of offering the record in this case in its

entirety for use, both now and upon final hearing, we

will consent to it.

Plaintiff: I am quite willing to broaden my offer

to that extent.

The Court: Let the record show the offer.

Plaintiff: As fully as if the witnesses were present ^

and testifying in the case.
|

The Court: The Court so understands it.

Entered in open court November 4, 1913.

GEO. W. SPROULE. Clerk.
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Bill off Complaint.

Winittt} S)tates Circuit Court,

District of Montana, Northern Division.

MINERALS SEPARATION,
LIMITED, and MINERALS
SEPARATION AMERICAN
SYNDICATE, LIMITED,

Complainants,
\^ j^ ^^^.^^

vs.

JAMES M. HYDE,
Defendant,

To the Honorable the Judges of the Circuit Court of

the United States in and for the District of Mon-

tana, Northern Division:

Minerals Separation, Limited, a corporation duly or-

ganized and existing under and by virtue of the laws

of Great Britain, and an inhabitant of Great Britain

and having its principal office in London, England, and

Minerals Separation American Syndicate, Limited, al-

so a corporation duly organized and existing under the

laws of Great Britain, and an inhabitant of Great Bri-

tain, also having its principal office in London, Eng-

land, bring this their bill against James M. Hyde, of

Basin, Jefferson County, State of Montana, a resident

of the State of Montana and an inhabitant of the North-

ern Division of the District of Montana; and thereupon

your orators complain and say:
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Bill of Complaint.

FIRST. That heretofore and before the 29th day of

May, 1905, Henry Livingston Sulman, Hugh Fitzalis

Kirkpatrick-Picard, and John Ballot, all of London,

England, did invent and were the original, first and

joint inventors of certain new and useful improve-

ments in Ore Concentration fully described in the

Letters Patent hereinafter mentioned, which inven-

tion had not been known or used in the United States

before their invention or discovery thereof, or patented

or described in any printed publication in any country

before their invention or discovery thereof or more

than two years prior to their application for letters

patent of the United States, hereinafter mentioned, or

in public use or on sale in the United States for more

than two years prior to their said application, and had

not been patented in any country foreign to the United

States on an application filed by them or their legal

representatives or assigns more than twelve months

prior to the filing of their said application for Letters

Patent of the United States, and had not been aban-

doned to the public; that the said Henry Livingston

Sulman, Hugh Fitzalis Kirkpatrick-Picard and John

Ballot, being as aforesaid the joint inventors of the

said invention, did on the 29th day of May, 1905, make

due and formal application to the Commissioner of

Patents of the United States for Letters Patent of the

United States therefor, in accordance with the then

existing laws of the United States, and duly com-

plied in all respects with the conditions and require-
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Bill of Complaint.

ments of said laws ; and thereafter, after due proceed-

ings had, on the 6th day of November, 1906, Letters

Patent of the United States numbered 835,120, signed

by the Assistant Secretary of the Interior and counter-

signed by the Commissioner of Patents and sealed

with the seal of the Patent Office, all in due form of

the law and bearing date the day and year last

aforesaid, were duly issued and delivered to the said

Henry Livingstone Sulman, Hugh Fitzalis Kirkpat-

rick-Picard and John Ballot, whereby was secured to

them, their executors, administrators and assigns, for

the term of seventeen years from the 6th day of No-

vember, 1906, the full and exclusive right of making,

using and selling the said improvemnts in Ore Con-

centration shown, described and claimed in said Let-

ters Patent, throughout the United States and the

territories thereof, which Letters Patent are now on

record in the United States Patent Office, and which,

or a duly certified copy thereof, your orators will

produce as your Llonors may direct.

SECOND. And your orators further show unto

your Honors that on or about the 7th day of Decem-

ber, 1909, the said Henry Livingstone Sulman, Hugh

Fitzalis Kirkpatrick-Picard and John Ballot, by an

instrument in writing duly executed and delivered by

them and bearing date the last named day, assigned

and transferred to your orator. Minerals Separation,

Limited, all right, title and interest in and to the said
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Bill of Complaint.

invention and Letters Patent, and that the said instru-

ment in writing was duly recorded in the Patent Of-

fice of the United States on or about the 28th day

of August, 1911, all of which will more fully appear

by the said instrument in writing with the certificate

of the Commissioner of Patents ready in court to be

produced as your Plonors may direct.

THIRD. And your orators further show unto your

Honors that on or about the 10th day of October, 1910,

by an instrument in writing duly executed and deliver-

ed and bearing date the last named day, your orator,

Minerals Separation, Limited, granted unto your ora-

tor, Alinerals Separation American Syndicate, Limited,

and your orator. Minerals Separation American Syndi-

cate Limited, received and accepted the sole and ex-

clusive right, license, power and authority to apply,

use and exercise in the United States of America the

invention described in the said Letters Patent No.

835,120 for the term of two years from the said 10th

day of October, 1910, together with the option to pur-

chase said Letters Patent during said term of two

years, all of which will more fuly appear by the said

instrument in writing ready in court to be produced as

your Honors may direct.

FOURTH. And your orators further show unto

your Honors that by virtue of the premises your ora-

tors became, and now are, the sole owners of all right,
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title and interest in and to the said Letters Patent and

the said invention covered thereby, and all rights there-

in and thereunder within and throughout the United

States, and your orators show that the rights and privi-

leges secured by the said Letters Patent have been

generally acquiesced in throughout the United States

excepting in the instance of this defendant and his con-

federates, and that the said invention described in said

Letters Patent is of great value and utility to your

orators and the public generally, and that your orators

have made the said invention profitable to themselves

and to the public by careful and elaborate tests of said

invention in its application to a wide variety of ores

and by extensive commercial use of the said invention

in different parts of the world, and by numerous dem-

onstrations of the utility of said invention in the treat-

ment of ores that are mined and treated in the United

States, and that your orators have made and are mak-

ing great efforts toward the introduction of said in-

vention into extensive commercial use in the United

States ; and that your orators have invested large sums

of money in said invention in the demonstrations there-

of and the efforts to introduce the same into commer-

cial use in the United States and in making the same

valuable to the public and to themselves, and that your

orators are able and willing to supply the entire de-

mand for the use of the said invention throughout the

United States, and that your orators will realize and

receive large gains and profits from the said invention
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Bill of Complaint.

if infringement by the defendant and his confederates

shall be prevented.

FIFTH. And your orators further show unto your

Honors that prior to the date of the infringement
|

herein complained of, the defendant, James M. Hyde,

had been for a period of about one year in the employ-

ment of your orator, Minerals Separation, Limited,

such employment having terminated on or about Feb-

ruary 1, 1911; that the defendant, when thus employed,

was instructed by the engineers and experts of your

said orator in all technical details and particulars as to

the said Letters Patent No. 835,120, and the installa-

tion and use of the process of ore concentration con-

stituting said invention; and your orators further show

that the usual manner of conducting the business of

using the said invention is the installation of proper ap-

paratus and the granting of licenses for using said in-

vention conditioned on the payment of royalties meas-

ured by the output of the said process of ore concen-

tration.

SIXTH. And your orators further show unto your

Honors, that the defendant, well knowing the premises

and the rights secured to your orators as aforesaid,

and contriving to injure your orators and to deprive

them of the benefits and advantages from said inven-

tion and Letters Patent, did, after the issuance of said

Letters Patent and since the termination of the em-
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ployment of the defendant by your orators, Minerals

Separation, Limited, as aforesaid, and before the com-

mencement of this suit, as your orators are informed

and believe, without the license or allowance, and

against the will of your orators, and in violation of

their rights and in infringement of the aforesaid Let-

ters Patent No. 835,120, unlawfully and wrongfully,

and in defiance of the rights of your orators, at the

town of Basin, in the County of Jefferson, State of

Montana, and within the Northern Division of the

District of Montana, where the defendant has a regu-

lar and established place of business, and elsewhere

in the United States, install apparatus for and carry

on the use of the said process of ore concentration set

forth and claimed in the aforesaid Letters Patent No.

835,120, and confederated with others in such installa-

tion and use, and is threatening to further induce oth-

ers to make such installation and use, all in infringe-

ment of your orators' rights under the said Letters

Patent whereby your orators have been and still are

being deprived of great gains and profits that they

might and otherwise would have obtained, and which

have been realized and enjoyed by the said defendant

by and through his aforesaid unlawful acts and doings.

SEVENTH. And your orators further show unto

your Honors, on information and belief, that the said

defendant has made and received, and is making and

receiving large profits and advantages from the in-
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fringement of the said Letters Patent as aforesaid, but

to what extent and how much exactly your orators do

not know, and pray a discovery thereof.

EIGHTH. And your orators further show unto

your Honors that the installation and use of the said

invention by the said defendant and his other unlawful

acts in this regard in defiance of the rights of your

orators, have the effect of aiding, encouraging and in-

ducing others so to venture to infringe said Letters

Patent in disregard of your orators' rights.

NINTH. And your orators further show unto your

Honors that they have caused notice to be given to

the said defendant of the said infringement of the

rights of your orators in the premises and have re-

quested him to desist and refrain therefrom, but the

said defendant has disregarded such notices and re-

fuses to desist from said infringement, and has con-

tinued after such notice in the infringement of your

orators' rights as aforesaid.
'fe'

And inasmuch as your orators cannot have any

adequate relief except in this Court, and to the end

that the defendant may, if he can, show cause why

your orators should not have the relief herein prayed

for, and may, but not upon oath (an oath to the de-

fendant's answer being hereby waived) according to

his best and utmost knowledge, remembrance, informa-

tion and belief, full, true, direct and perfect answers

make to ah and singular the premises, and that the said
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defendant may be compelled to account for and pay to

your orators the profits thus unlawfully derived, or

which might have been derived from the violation of

the rights of your orators as aforesaid, as well as the

damages therefor, and be restrained from any further

violation of said rights, your orators pray that your

Honors may grant a writ of injunction restraining the

defendant, his confederates, associates, servants, agents,

attorneys, clerks and workmen, and every person act-

ing for or on behalf of said defendant, from any in-

stallation or use in any manner of the said patented

invention or any part thereof, in violation of the rights

of your orators as aforesaid, and from encouraging

and inducing others to infringe the said Letters Pat-

ent and from defending other infringers of said Let-

ters Patent or reimbursing them the expense of defend-

ing against said Letters Patent in whole or in part, or

otherwise aiding or abetting others to install or use

processes of ore concentration in infringement of said

Letters Patent; and also that your Honors, upon the

entering of a decree for infringement, as above prayed

for, may proceed to assess or cause to be assessed,

under your Honors' direction, in addition to the gains

or profits to be accounted for by the defendant, the

damages your orators have sustained by reason of

said infringement, and that the amount of said dam-

ages may, in view of the wanton character of the in-

fringement committed, be increased to a sum not ex-

ceeding three times the amount thereof.
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And your orators pray also for a provisional or pre-

liminary injunction during the pendency of this suit to

the same purport and effect as hereinbefore prayed in

regard to a perpetual injunction, and that the said de-

fendant may be decreed to pay the costs of this suit;

and for such further and other relief as the equity

of the case may require, and to your Honors may seem

meet.

May it please your Honors to grant unto your ora-

tors a writ of injunction conformable to the prayer of

this bill, and also a writ of subpoena issuing out of and

under the seal of this Honorable Court directed to the

said defendant James M, Hyde commanding him by a

certain day and under a certain penalty to appear be-

fore this Honorable Court, then and there to answer

the premises, and to abide by and perform such orders

and decrees in the premises as to the Court shall seem

meet, and be required by the principles of equity and

good conscience.

And your orators will ever pray, etc.

MINERALS SEPARATION, LTD.,

by S. Gregory, Director.

MINERALS SEPARATION AMERICAN SYNDI-

CATE, LTD.,

by S. Gregory, Director.

McCONNELL & McCONNELL,
Solicitors for Complainants.

Henry D. Williams,

Of Counsel.
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Bill of Complaint.

United States of America,
J

State of New York, Us.:

County of New York, \

SETH GREGORY, being duly sworn, deposes and

says that he is a director of Minerals Separation,

Limited, one of the complainants named in the fore-

going bill of complaint, and that he is also a director

of Minerals Separation American Syndicate, Limited,

the other complainant named in the foregoing bill of

complaint; that he has read the same and knows the

contents thereof, and that the same is true of his own

knowledge, except as to the matters therein alleged on

information and belief, and as to those matters he be-

lieves it to be true; and that he verily believes that

Henry Livingstone Sulman, Hugh Fitzalis Kirkpat-

rick-Picard and John Ballot were the true, first, origin-

al and joint inventors of the invention set forth and

claimed in the Letters Patent referred to in the bill of

complaint. SETH GREGORY.

Subscribed and sworn to before me this

29th day of September, 19n.

Bernard Cowen,

(Seal) Notary Public,

New York County.

Filed, October 9, 19n.

Replication.

(In usual form filed December 30, 19 IL)



Minerals Separation, Limited, et al., vs.

UNITED STATES DISTRICT COURT,
District of Montana.

Minerals Separation, Limited,

and Minerals Separation

American Syndicate, Lim-

ited,
r^ , . ^ )In Equity.
Complainants, /

^ j

vs.

James M. Hyde,

Defendant.

The depositions of the witnesses in behalf of com-

plainants in the above entitled suit, taken by agree-

ment of counsel before Bernard Cowen, Esq., a Notary

Public, in and for the County of New York and State

of New York, acting by consent of counsel for both

parties as Special Examiner under the 67th Rule in

Equity as amended, at the office of Henry D. Wil-

liams, 76 William Street, Borough of Manhattan

(County of New York), in the City and State of New

York, beginning on Thursday, February 15, 1912, at

eleven o'clock in the forenoon.

Appearances.

Henry D. Williams, Esq., for Complainants.

J. Bruce Kremer, Esq., and Walter A. Scott,

Esq., for Defendant.

It is stipulated that Minerals Separation, Limited,

and Minerals Separation American Syndicate, Limit-
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ed, the complainants, are corporations duly organized

and existing under the laws of Great Britain and are

inhabitants of Great Britain, having their principal

offices in London, England.

Counsel for complainants produces the patent in

suit, No. 835,120, granted November 6, 1906, and also

a certified copy thereof, and it is stipulated that the

said certified copy may be offered in evidence with the

same force and effect as the original letters patent.

The said certified copy is offered in evidence as "Com-

plainants' Exhibit, Patent in Suit."

Counsel for complainants produces an acknowledged

assignment from the patentees, Henry Livingstone Sul-

man, Hugh Fitzalis Kirkpatrick-Picard, and John Bal-

lot, to Minerals Separation, Limited, dated December

7, 1909, and also a copy therof, and it is stipulated

that the copy may be offered in evidence with the same

force and effect as the original assignment, subject,

however, to the production of the original upon re-

quest. The said copy is offered in evidence and

marked "Complainants' Exhibit, Assignment."

Counsel for complainants produces an agreement

bearing date October 10, 1910, between Minerals

Separation, Limited, and Minerals Separation Ameri-

can Syndicate, Limited, the same having been ac-

knowledged, and also a copy thereof, and it is stipu-

lated that the copy may be offered in evidence with

the same force and effect as the original agreement,

subject, however, to the production of the original up-
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on request. The said copy is offered in evidence and

marked ''Complainants' Exhibit, License Agreement."

Counsel for complainants offers in evidence a certi-

fied abstract of title of the patent in suit and it is

marked ''Complainants' Exhibit, Abstract of Title."

It is stipulated that printed Patent Office copies of

the specifications and drawings of Letters Patent of

the United States and Qreat Britain may be introduced

and shall be received in evidence with the same force

and effect as original Letters Patent or dul}^ certified

copies thereof, as to all the facts set forth in said

printed copies, including the dates of filing of the ap-

plications for said Letters Patent and the issuance

thereof, subject to correction by other proof.

It is stipulated that statements in the printed Offi-

cial Journal of the British Patent Office as to the seal-

ing dates of British patents shall be accepted as prima

facie proof therof, subject to correction by other proof.

It is stipulated that original depositions and ex-

hibits introduced in connection with this suit may be

delivered to and remain in the custody of counsel for

the party taking said deposition, to be filed in Court

at or before the hearing, subject to the examination

and proper use of any depositions or exhibits by op-

posing counsel on reasonable notice.
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Edward H. Nutter.

EDWARD H. NUTTER, a witness produced in be-

half of complainants, having been duly cautioned and

sworn, testifies as follows:

Direct examination by Mr. Williams: ,

IQ. Please state your name, age, residence and oc-

cupation.

A. Edward Hoit Nutter; age, thirty-six; residence,

Berkeley, California; I am a mining engineer and

metallurgist.

2Q. By whom are you employed and in what capa-

city?

A. I am employed by Minerals Separation Ameri-

can Syndicate, Limited, one of the complainants, as

their Chief Engineer.

3Q. Immediately prior to that employment, by

whom and in what capacity were you employed?

A. I was employed by Minerals Separation, Lim-

ited, the other complahcant, as an Engineer.

4Q. Please state your education in mining engi-

neering and briefly your experience therein prior to

your employment by either of the complainants.

A. I am a graduate of Leland Stanford, Jr., Uni-

versity, in geology and mining, and hold the degree

of Bachelor of Arts. Since my graduation, I have

been employed in various capacities in mines and re-

duction works in different parts of the West, usually

in a position of some responsibility. In 1904, I was
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Edward H. Nutter.

appointed Assistant Superintendent of the Standard

Consolidated Gold Mining Company, operating a mine

at Bodie, California; in 1906, I was appointed Superin-

tendent of the Company, which position I resigned in

1906, to become Assistant General Superintendent of |

the Liberty Bell Gold Mining Company, operating a

mine and reduction works at Telluride, Colorado. In

1907, I was appointed Superintendent of this mine and

reduction works. I resigned this position, my resigna-

tion taking effect in 1909, after which I made a trip

through western Alaska, examining mining properties

there. After my return from Alaska, I was not further

employed until I became employed by Minerals Separa-

tion, Limited, in February, 1910.

5Q. Since entering the employ of the complainant

Minerals Separation, Limited, in February, 1910, what

experience have you had in connection with the oil

flotation concentration processes of that company and

the other complainant?

A. I was in Great Britain for about two weeks im-

mediately after my employment by the Minerals Separ-

ation, Limited, and studied their process and was in-

structed as to the nature of their process up to the time

that I left for Australia. Early in March, I went to

Australia and examined and studied reduction works

in which the processes of Minerals Separation, Limited,

were being used. I left Australia early in June, reach-

ing London about five weeks later, and from then on

until the middle of February, 1911, I was studying and



Butte & Superior Mining Company. 33

Edward H. Nutter.

had a certain amount of supervision of the conduct of

tests in Minerals Separation, Limited, testing works in

London. About the middle of February, 1911, I came

to the United States and have been engaged since then

in testing ores or supervising the tests on ores by the

processes of Minerals Separation, Limited, and in in-

specting mining property in connection therewith.

6Q. Do you know the defendant, James M. Hyde,

and, if so, how long have you known him?

A. Yes. I have known him about twelve years.

7Q. During the period of your employment by the

complainants did you meet the defendant, Mr. Hyde,

and, if so, under what circumstances?

A. Yes. When I first reached London on becom-

ing employed by Minerals Separation, Limited, I found

that Mr. Hyde had also been employed by them and

had preceded me to London by a few days. Until I

left for Australia, Mr. Hyde and I were together a

number of times at the Company's office in London,

and elsewhere in London, and in South Wales, where

a small concentration plant operating the Company's

processes was running. After I returned from Aus-

tralia I did not see Mr. Hyde again until in December,

1910, when he was again in London and where we met

frequently.

8Q. So far as you know, what opportunities were

afforded to the defendant, Mr. Hyde, to become familiar

with the concentration processes of Minerals Separa-

tion, Limited?
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Mr. Kremer: Defendant objects for the rea-

son that the testimony is incompetent, irrelevant

and imaterial, and has no bearing upon the is-

sues of this case, neither proving nor tending to

prove the alleged cause of action set out in the

bill; and further, for the reason that the witness

has not shown what knowledge he has of Mr.

Hyde's acts and the question calls for a conclu-

sion. Defendant further objects for the rea-

son that it has not been shown of what the al-

leged concentration processes referred to as be-

longing to Minerals Separation, Limited, con-

sists. This objection will be continued without

repetition to all questions along this line, by

agreement of counsel.

A. So far as I know, Mr. Hyde was instructed by

the Minerals Separation, Limited's, consulting engi-

neer, Mr. Theodore J. Hoover, as to the nature of the

Company's processes, and was afforded every means

possible to study these processes in the testing works

in London and South Wales, prior to the time that I left

for Australia. This instruction consisted of informa-

tion furnished to Mr. Hyde and myself by Mr. Theo-

dore J. Hoover and of inspection of the testing works

in operation in South Wales.

On and after Mr. Hyde's arrival in London in De-

cember, 1910, he was afforded every opportunity to in-

spect and study the Company's testing works in Lon-

don and did so inspect and study them.
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9Q. Did you have any conversations vv^ith Mr. Hyde
wherein he stated to you his plans in relation to the

Company's affairs?

A. Yes.

lOQ. What, in general, was the substance of these

conversations relative to his intentions as to knowledge '

of and use of the processes of the complainant?

Mr. Kremer: Defendant objects to the ques-

tion last propounded for the reason that it is

indefinite, it being nowhere stated of what the

alleged processes consist.

A. We had a great many conversations on this gen-

eral topic, which would make it rather difficult for

me to answer.

IIQ. Please state the substance of any conversa-

tion with the defendant Hyde after he had entered the

employ of Minerals Separation, Limited, wherein men-

tion was made of the length of his employment, the

motives that had controlled him in entering their em-

ploy for that period, and his plans as to what he would

do after leaving their employment, if there was any such

conversation.

Mr. Kremer: Defendant objects for the rea-

sons embodied in the preceding objection, and

for the further reason that the question is de-

cidedly leading.
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A. Mr. Hyde and I had conversations, wherein Mr.

Hyde stated in substance that he had accepted employ-

ment by Minerals Separation, Limited, for a year only,

so that he would be free at the end of that period to

make a more favorable contract with the Company for

his further services, or else to make use of his knowl-

edge of flotation concentration for his own purposes.

12Q. Did you visit Basin, Montana, last summer

and meet Mr. Hyde, the defendant, while there?

A. Yes.

13Q. Please state the substance of the conversa-

tions between you and Mr. Hyde during that visit so

far as they related to a concentration plant and ob-

taining knowledge thereof and impending suit for in-

fringement, giving the dates and such general descrip-

tions as will bring out the circumstances in general.

A. I went to Basin, Montana, early in August, 1911,

and after my arrival there I visited the mill of the

Basin Reduction Works (I think it is called), being

operated for the treatment of ores by the Butte & Su-

perior Copper Company, and Mr. Hyde was called and

came up to the office where I was. I told Mr. Hyde

that we knew that he was operating a flotation process

plant, in infringement of my Company's patents, and

I asked permission of him to see what he was doing,

as we intended bringing suit against him and I thought

it would be better all around if that suit should be made

a friendly suit, and I therefore requested permssion to

visit and inspect the plant he was operating. Mr. Hyde
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refused this request of mine and told me that under no

circumstances would he allow me to see what he was

doing.

14Q. Was anything said between you and Mr. Hyde

as to the ownership or the contracts for the building

of the plant which you asked permission to see, and if

so, what?

Mr. Kremer: Defendant objects for the rea-

son that the matter sought to be elicited is in-

competent, irrelevant and immaterial and neither

tends to prove nor disprove any issue in the

case.

A. Mr. Hyde referred to the flotation plant as his

plant, and told me in substance that he had laid the

patent situation completely and fully before the Butte

& Superior Copper Company, with reference to flota-

tion concentration, and that they had gone ahead with

their eyes open and had entered into a contract with

him to instal for them a flotation concentration plant.

He told me that he had installed an Everson-Froment

process plant with his own modifications. I told him

I thought that this was a subterfuge on his part, as we

knew w^hat he was doing.

15Q. Did you make another visit to this mill, and,

if so, when, and please relate the circumstances?

A. Yes. Two days later. I went to Basin on a

south-bound train, which arrived there in the evening.
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Between nine and ten o'clock that evening, I went to

the Butte & Superior Company's mill, where I recon-

noitered for the purpose of locating exactly the flota-

tion plant which :\Ir. Hyde was operating. I located it
|

in an annex to the mill and observed what I could from

the outside by looking through a window and cracks in

the walls for a matter of an hour or more. I retired

from the immediate neighborhood of the mill when the

time came for changing shifts, which was a few min-

utes before and after eleven o'clock. After the shifts

had changed, I again observed from the outside as well

as I could what was going on about and what the ap-

pearance was in the flotation plant. I was able to ob-

serve some of the general features of the apparatus in-

stalled, and saw the men operating it. I observed where

the workmen entered and left the room in which the

flotation plant was operating and so I went around to

that entrance and went in. The shift foreman came up

to me immediately and objected to my presence there,

but I engaged him in conversation, stepped up on a

runway that was used by the workmen in operating

the plant, looked the apparatus over, recognized it as

being substantially the same and of about the same size

and capacity as the flotation plant in the testing works

of Minerals Separation, Limited, in London, and, so

far as I could see, it was operating essentially in the

same way.
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Mr. Kremer: Defendant moves to strike out

the last six lines of the testimony, for the rea-

son that they embody conclusions of the wit-

ness, which are not of an expert character,

there being no testimony in the record justify-

ing such conclusions as there embraced.

(Answer continued) : The shift foreman continued

to object to my presence. I had placed my hand in one

of the froth separating boxes from which a concentrate

froth was flowing into a launder, and noted the feel of

the concentrate and of the liquor in the frothing box.

I had seen then practically all I cared to see, so I

scooped a sample of the froth concentrate up in my
hand and walked along the runway to the entrance,

looking at the apparatus as I did so, and went out. The

shift foreman asked me to wash my hands before going

away, but I did not do so. I had a wide mouthed bot-

tle in my pocket and as soon as I got outside, I trans-

ferred the concentrate from my hand into this bottle.

I went around to the railroad track and walked toward

the station. I heard someone following me and stopped

and waited for him. It proved to be the shift foreman

again, who asked me to surrender the sample of con-

centrate which I had taken, which I refused to do. He

asked me to go with him to Mr. Hyde's house and tell

Mr. Hyde what I had done, so that he would not be

blamed. This I also refused to do.
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Mr. Kremer: Defendant moves to strike out

the testimony with reference to conversation had

between the witness and the person referred to

as the "shift foreman" on the ground that such

testimony is hearsay, and, hence, incompetent.
|{

(Answer continued) : I had previously engaged a

room in a lodging house and I then went to it and to

bed. The next morning I took the train for Helena,

Montana, where I made up a package containing the

sample of concentrate, which I had taken, and sent it

by registerd mail to Mr. Henry D. Williams, counsel

for the complainants.

16Q. Please state whether or not you recognize the

two pieces of wrapping paper now handed to you, and

if so, what they are.

A. Yes. These are the pieces of paper which I

wrapped about the bottle containing the sample of con-

centrate and sent by registered mail to Mr. Williams.

One is the outer wrapper, which carries the address to

Mr. Williams and return address in my handwriting,

and the post date, Helena, Montana, August 11, 1911,

and a wax seal which was placed on the package by the

registry clerk in the Helena Post Office, in my pres-

ence. The other is an inner wrapper, on which I had

placed various marks to enable me to judge whether or

not the package had been opeflijd, should it be left for

me to open it.
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Mr. Williams: The two pieces of paper identi-

fied by the witness are offered in evidence and

marked "Complainants' Exhibit, Outer Wrapper

of Defendant's Concentrate" and ''Complainants'

Exhibit, Inner Wrapper of Defendant's Concen-

trate."

Mr. Kremer: To which offer defendant ob-

jects, for the reason that the papers have not been

sufficiently identified to make them competent as

exhibits, and for the further reason that their

competency as exhibits in this action has not been

established by proof tending to show that the bot-

tle which the witness states was enclosed in the

paper and the contents of the said bottle were in

the same condition at the time of reaching the

alleged destination as indicated by the address, as

they were at the time of the alleged mailing.

17Q. I call your attention to the written words on

"Complainants' Exhibit, Outer Wrapper of Defend-

ant's Concentrate," as follows : "Outer label of pack-

age opened by Dr. Charles F. Chandler, in the pres-

ence of Henry D. Williams and Oscar Spitzer, this

18th day of August, 1911. C. F. Chandler, Oscar

Spitzer, Henry D. Williams."

Was this upon the wrapper when you mailed it at

Helena ?

A. No.

18Q. I call your attention to the written words on
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"Complainants' Exhibit, Inner Wrapper of Defend-

ant's Concentrate," as follows : "Opened by Dr. Charles

F. Chandler in presence of Henry D. Williams and

Oscar Spitzer this 18th day of August, 1911. Charles

F. Chandler, Oscar Spitzer, Henry D. Williams." Was
this upon this Avrapper when you mailed it at Helena?

A. No.

19Q. In other respects, except for the exhibit

marks and the post marks and stamps, are these ex-

hibits as they were when you mailed the package at

Helena, except of course that now they are flat?

A. Yes.

20Q. On what day did you inspect and examine

this concentration plant at Basin, Montana, as you

have testified?

A. In the evening of August 10, 1911.

21 Q. Was anything said to you by the shift fore-

man as to who employed him in his work? And if so,

what?

Mr. Kremer: Defendant objects to any con-

versations had between the alleged shift foreman

and the witness on the ground that such conver-

sations would be hearsay and incompetent.

A. Yes. He said he was working for Mr. Hyde.

22Q. Did you make drawings of what you saw

at the concentration plant at Basin, and, if so, when

did vou make them?
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A. Yes. I made sketch drawings from memory

of what I had seen at Basin upon my return to Butte,

Montana, from Helena, after I had mailed the con-

centrates sample to Mr. Williams, on the same day

or possibly after midnight of that day.

23Q. Please produce these drawings.

A. I now do so (witness produces two sheets of

drawings).

24Q. Please now, with these drawings before you,

and referring to them, describe the concentration plant

which you examined at Basin, Montana, as you have

testified.

Mr. Kremer: Defendant objects for the rea-

son that this testimony if given would be entirely

without the issues of this case and would neither

prove nor tend to prove any issue in the case.

A. The Sketch Plan is a drawing made from mem-

ory, showing approximately in plan, the arrangement

of the flotation apparatus, as I observed it in the Butte

and Superior mill at Basin, Montana. It indicates in

their approximate relationship two flotation apparatus

units. The Front Elevation shows the relationship of

these units as seen from the front. The End Elevation

shows in part the relationship between the different

parts of either of these units.

These sketches were made entirely by myself and

the lettering and writing is all in my handwriting. The
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letters and numbers on the different sketches refer to

the same details in the different views. The numbers

1 to 10 indicate the mixers or agitators. I am not

certain that I have the number of these correctly given,

as I did not count them, but I think there were about

seven mixers in one unit and three in the other. The

small script letters o to o- indicate the frothing boxes or

spitzkasten attached to and operating in conjunction

with the mixers. I am not certain either as to the ex-

act number of these, but there were approximately the

number shown. B is a plank connecting the entrance

to the flotation plant H with the main mill building.

A is a launder, which I observed only from the out-

side and may not have indicated its position correctly.

I is a small partly enclosed court, through which I

passed to enter the flotation plant at H. G is a plat-

form us-ed by workmen in feeding material to the mix-

ers. F is a runway, which was used by the workmen

in operating the plant. E is a platform on approxi-

mately the same level as the tops of the frothing boxes,

though I am not certain that it covered the whole

space indicated; in fact, I think it did not. D is a

launder, which received the flotation concentrate from

frothing boxes / and g. C is a launder which received

the flotation concentrate from frothing boxes a to e.

The arrows in all cases indicate the direction of flow

of the concentrates in the frothing boxes and in the

launders. The flotation plant was in a room sand-

wiched or lying between another room which I have
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indicated in the Sketch Plan by the word "Shop," and

other parts of the mill building which I cannot identify.

J indicates a space between the end wall and the smaller

flotation unit, but I am not sure that I have shown

its relative area correctly. The word "Bench" indi-

cates a work bench, which calls for no description.

The word "Window" indicates an outer window,

through which I looked, and the words "Side

Door" mdicate such a door which had some pretty wide

cracks in it. The word "Platform" indicates an outer

platform leading to the door indicated.

In the operation of the plant as I observed it, the

pulleys which are indicated near the figure 1 to 10 were

being rotated by belts which came from the back of the

mixers. They appeared to be rotating at the normal

speed used in the Minerals Separation Company flota-

tion plants of this size and approximate capacity, except

that the one in mixer No. 8 was rotating faster. As I

observed it, the pulp was being brought into the plant

by workmen in buckets and wheel-barrows and fed into,

I think, mixer No. 1. The concentrate froth from the

larger unit was flowing into launder C from the froth-

ing boxes, though one or two of them I noticed were

not overflowing at the time of my visit. The con-

centrate froth from / and g, the frothing boxes of the

smaller units, were flowing into the launder D, and

the sample of froth which I took was from the lip of

the frothing box / as it flowed into the launder D. The

froth which was being formed and flowing into the
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launders was the typical appearing agitation froth as

made in plants using a Minerals Separation flotation

froth process.

25Q. You have mentioned in your answer the nor-

mal speed used in the Minerals Separation flotation plant

of this size and approximate capacity. What is that

normal speed, and what that approximate capacity?

A. In plants of this size, the mixer spindles are

planned to rotate about 400 revolutions per minute, and

these mixer spindles appeared to me to be rotating at

a speed somewhere in the neighborhood of this. The

capacity of such a plant on an ore of the Butte &

Superior type should be about 40 or 50 tons per day.

26Q. In flotation concentration plants of Minerals

Separation such as you have referred to as of sub-

stantially the same construction as this plant, what sub-

stances or re-agents were used in connection with the

ore and water to produce the froth of which you have

spoken ?

A. Usually oleic acid.

27Q. In addition to the oleic acid, was there any-

thing in solution with the water, and, if so, what?

A. There are what we call soluble re-agents used

which give in general a similar appearing froth to

that produced by the use of oleic acid, such as amyl

alcohol or fusel oil, but when this is being used it

unmistakably makes its presence known by its odor

and I observed no such odor in the plant at Basin.

28Q. What observations did you make as to the
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temperature of the water in any of the spitzkasten?

A. I held my hand for possibly a minute in the

spitzkasten f, and noted the feel of the solution as to

temperature. As soon as I had the opportunity, which

was upon my return to Butte, I prepared a bowl of

water until it felt to me to be of the same tempera-

ture as I recollected it, and then I measured the tem-

perature with a Fahrenheit thermometer of this water

so prepared. My results were from 102 to 105°

Fahrenheit.

29Q. Did you observe while in the plant any visual

indications of the fact that the water used in the plant

was heated, and, if so, what?

A. Yes. Steam vapor was arising from the sur-

faces of the spitzkasten and from the mixing boxes.

30Q. Did you make any observations as to whether

or not the water in the spitzkasten was acidified, and

if so, what?

A. I made the indirect observation that, when I

went to wash my hands in my room after having taken

the sample of concentrate, that there was the sticky

or gummy feel to my hands when I used soap, which

feeling one usually experiences after wetting his hands

with an acidulated solution.

31Q. Is or is not the use of acidulated water char-

acteristic of the Minerals Separation frothing processes

to which you have referred?

A. Its use is characteristic on such ores as that of

the Butte & Superior Company.
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32Q. And what acid is usually employed?

A. Sulphuric acid is nearly always employed.

33Q. What, in general, has been your experience

such as would justify your judgment of the speed of

rotation of parts?

A. I have had to do with the operation of

machinery a great deal and I am an electrical machinist

by trade, and my work, when I was working as such

electrician or electrical machinist, had to do a good

deal with the measurement of speeds.

34Q. What, in your opinion, based upon your

knowledge of and experience with Minerals Seperation

flotation processes, was the function and utility of the

smaller unit, the mixing boxes of which are marked

in your Sketch Plan 8, 9, and 10, and the frothing

boxes /, g?

A. My opinion is that this was a retreatment imit

for retreating the concentrate from the larger appara-

tus for the purpose of cleaning it and raising the grade

of the concentrate.

35Q. What, in your opinion, was the function and

utility of the three successive agitation boxes marked

1, 2 and 3, in their relation to the first frothing box

marked af

A. My opinion is that these were for the purpose of

beating air into the ore pulp, such as is usually done

in Minerals Separation process plants, and of agitating

the ore pulp for the purpose of forming the concen-

trate froth which first appears in the initial spitz-

kasten a.
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36Q. And what, in your opinion, is the relationship

between the first spitzkasten a and the mixing box 4?

A. My opinion is that the ore pulp, after having

the initial froth removed, flows through a pipe to the

mixing box 4, where it is again agitated and aerated

for the purpose of forming a concentrate froth in

the second frothing box h.

37Q. And generally as to frothing box h and the

mixing box 5, the frothing box c and the mixing box

6, the frothing box d and the mixing box 7, what, in

your opinion, w^as the connection and relationship of

these parts in their treatment of the ore pulp?

A. My opinion is that the arrangement was similar

to that just described, and that the ore pulp flowed

from each mixing box into the spitzkasten shown in

the sketch directly in front of it, and that there was

a pipe connection in the bottom of the spitzkasten to

the next mixing box.

38Q. Please briefly describe what, in your opinion,

was the course of the ore pulp in the smaller unit.

A. My opinion is that the ore pulp, which, in this

case, I believe to be the concentrate from the first set

of frothing boxes, was fed into the mixer 8 and

flowed from thence into the mixer 9, thence into froth-

ing box f, where a froth concentrate was taken off,

the remainder of the pulp flowing thence into mixing

box 10, where it was again agitated, and thence into

the frothing box g, where a froth was taken off.
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Mr. Williams: Counsel for complainants offers

in evidence the two drawings produced by the wit-

ness in answer to 23Q and they are marked "Com-

plainants* Exhibit, Nutter Drawing of Defend-

ant's Plant, Sheet 1" and "Complainants' Ex-

hibit, Nutter drawing of Defendant's Plant,

Sheet 2."

Direct Examination Closed.

Adjourned to Friday, February 16, 1912, at 10:30

A. M., at the same place.

New York, February 16, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Edward H. Nutter by Mr. Scott:

39XQ. You have referred to certain processes,

which you have called the "Minerals Separation pro-

cesses." Is this expression confined to some particular

process?

A. I may have used it in more than one sense in

different answers, as at times I have had their various

processes in mind, and at other times I have had

the agitation froth process in mind.

40XQ. Please describe the steps constituting this

process which you term the "agitation froth process."

A. You mean the steps necessary in using this

process, I assume. The steps are not always the same

nor always taken in the same order on all ores. In
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the application of the agitation froth process to such

an ore as that of the Butte & Superior Copper Com-

pany, the steps would consist of agitating an ore pulp

consisting of finely ground or comminuted ore mixed

with water, which had been acidulated with sulphuric

acid and to which had been added a small quantity,

less than one per cent., of what we usually term an

oily re-agent, of which oleic acid is an example. This

mixture is agitated with considerable vigor so that,

when the agitated pulp is allowed to flow into a sep-

arating chamber or spitzkasten, the sulphide mineral

contained in the ore rises to the surface of the water

in the separating chamber as a froth, which is or can

be flowed off and collected and which forms the valu-

able concentrate. These steps are repeated until the

required extraction of the valuable ore constituents

from the ore pulp has been obtained, when the tailings

are allowed to go to waste or, if desired for reasons

of economy, they are first dewatered. All of these

steps form a continuous treatment of the ore pulp as

it flows through the apparatus.

41XQ. Please state a little more in detail how

economy is effected by dewatering the tailings.

A. In some mining districts where fuel is a con-

siderable item when used for heating the circuit liquor,

as is usually necessary on an ore of the type described,

the heated liquor can be recovered and returned to the

system still warm enough to effect a saving in the fuel

requirement. Also, the preparation of this circuit
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liquor with sulphuric acid and the frothing re-agent

usually leaves the liquor that can be recovered from

the tailings in such a condition that less sulphuric acid

and oily re-agent is required if the circuit liquor is

used over again than if fresh water is used in mixing

the ore pulp.

42XQ. Do you mean that some of the oil or oleic

acid does not attach itself to the concentrate but re-

mains in the circuit water and goes to waste unless

the circuit water is saved? Is that correct?

A. That is a theoretical explanation of what may

take place, though as to whether or not it is the cor-

rect explanation, I am unable to say.

43XQ. But the fact is, is it not, that some of the

oil or oleic acid often remains in the waste water after

the concentrate is separated?

A. I am hardly competent to answer that question,

as I have never made any experiments to determine

whether or not such is the case.

44XQ. Unless some of the oily re-agent you have

referred to remains in the waste circuit liquor, how

can it be, as stated, that less oily re-agent is required

if the circuit liquor is used over again?

A. A reasonable explanation of such a condition

would be that some of the oil may remain in the

circuit liquor, but the phenomena on which flotation

concentration depends are rather obscure and what

seems to be a reasonable explanation may or may not

be the true one.
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45XQ. When you first entered the employ of

Minerals Separation, Limited, did you receive any in-

structions as to how to determine whether or not the

flotation process which you have referred to as Minerals

Separation process was applicable to any given ore?

A. Yes.

46XQ. And what was the nature of these instruc-

tions ?

A. To test the ore, and see how it worked by

flotation.

47XQ. Were there any instructions given you as

to the mode of making such a test?

A. I think not at this time.

48XQ. What was the nature of the first instruc-

tions that were given you regarding the method of

testing ores to determine the applicability of this pro-

cess to them?

A. The instructions given me were chiefly verbal

instructions by Mr. Theodore J. Hoover, together with

explanations of the workings of the testing plant in

South Wales which were given to Mr. Hyde and my-

self by Mr. Hoover. Mr. Hoover also placed at my

disposal a great deal of written and printed matter

relating to the process of Minerals Separation, Limited,

and other flotation processes, and relating to theo-

retical consideration of the phenomena on which these

were based.

49XQ. Were any instructions given you by Mr.

Hoover or anyone else connected with Minerals Sep-
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aration, Limited, as to how to conduct a test of the

applicabihty of this process to ores without the use

of a testing plant such as the one you have referred

to in South Wales?

A. My recollection is that, prior to the time that I i

went to Australia, this matter was discussed, but I

think that I was not given any definite instructions my-

self on this exact point. Later, in Australia, I wit-

nessed a considerable number of tests in small ma-

chines which were designed for testing purposes and

observed carefully how they were carried out. Still

later, on my return to London, I witnessed a great

many such tests in small testing machines.

50XQ. How would you proceed to make a test in

the field. That is a test for determining whether this

process would be applicable to an ore which you might

be called upon to test.

A. It would depend on the apparatus I had with

me. If I did not have a small testing machine, I would

take the finely ground ore, mix it with water and re-

agents in a bottle, and shake the bottle vigorously. If

the ore was easily amenable to flotation concentration,

some indication of the formation of a froth would be

made. If I had a testing machine, of w^hich there are

more than one type, I would put the ore, water and

re-agents into the machine and agitate them together

vigorously and note the result. If a mineral froth

should be formed, I would skim it off in some way

and again agitate the pulp, and see if an additional
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amount of froth could be formed, and so on until I

become satisfied that further agitation would do no

good. I would vary the conditions in different tests

on any ore to see which set of conditions gave the best

results. These variations would consist of agitation

with or without sulphuric acid, with different oily

re-agents, with agitating the pulp before acid should be

added, with agitating the water, sulphuric acid and oily

re-agent before adding the ore, with agitating the pulp

to some extent with the acidulated water before add-

ing the oil, with using water of different temperatures,

and, in fact, almost any combination or variation of

these conditions that the indications given as I went

along seemed to warrant.

51XQ. Will you describe the general nature of the

operations performed with the testing plant at London,

England, which you have referred to?

A. The testing plant at London consisted of eight

mixers, I think, in what we called the standard plant

unit connected with five spitzkasten, I think the number

is, entirely similar in appearance and apparent opera-

tion to the larger apparatus unit in the plant at Basin,

Montana, together with means for feeding the pulver-

ized ore, which at London was fed dry to the first or

second mixer, and tanks for catching and collecting the

products of any test. In these mixers were agitators

and the ore, water, sulphuric acid, if used, and oily

re-asrent, were fed into the first or second mixer or

perhaps later in some tests, and the ore pulp was



56
Minerals Separation, Limited, et aL, vs.

Edward H. Nutter.

vigorously agitated and then flowed into the initial

spitzkasten, where a flotation froth was removed.

From near the bottom of this spitzkasten a pipe led

to the next mixer, where the ore pulp was again agi-

tated and flowed into the second spitzkasten ; and so on.

If it was necessary to use heated solutions in testing

any particular ore, the solutions were heated by adding

steam to the pulp in one or more of the mixers.

52XQ. When you were in Australia did you see

what you have called the Minerals Separation process

in operation on a practical scale as distinguished from

a mere test?

A. Yes.

53XQ. Will you describe the manner in which this

process was carried out in Australia?

A. It was carried out with two variations in two

different plants. These plants were working on ma-

terial, in one case coming directly from an ordinary

wet concentration mill, and, in the other case, the

material was zinc-bearing tailings which resulted from

former operations of ordinary wet concentration mills.

In the first one, the material coming from the wet

concentration mill was dewatered and then fed to the

flotation plant, where it was mixed with sulphuric acid

and whatever frothing re-agent happened to be in use

at the time. The ore pulp was heated by adding steam,

agitated in mixers similar to the ones already des-

cribed, only larger, flowed into spitzkasten where flota-

tion froths were removed, and so on until the opera-
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tion was finished. The coarser material coming from

the wet concentration mill was first reground to a finer

condition before being fed to the flotation plant. The

solution circuit was a closed one. That is to say, as

much as possible of the water was recovered from the

tailings and used over again. The operation in the

other plant was similar as to the flotation part, except

that dry material was fed in regrinding pans, where

the coarser particles were reground to the requisite

fineness and the whole pulp then passed through a

classifier, which in part dewatered it, and the thickened

pulp went to the flotation apparatus.

54XQ. Where in Australia were these two plants

you have referred to?

A. At Broken Hill, New South Wales.

55XQ. Do you know of any other plants in Aus-

tralia operating the flotation process? I mean the

processes such as you have referred to as Minerals

Separation processes.

A. There was a testing plant at the works of the

Zinc Corporation, Limited. And I understood that

there was a testing plant being used for experimental

purposes at Bendigo by a Mr. Horwood.

56XQ. At about what speed were the rotary agita-

tors operated in the plants which you saw at Broken

Hill?

A. At about 200 to 225 revolutions per minute.

57XQ. What is the purpose of using these agita-

tors ?
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A. To produce the froth.

58XQ. How does the action of the agitators result

in producing a froth?

A. The answer to that question would have to be

a theoretical conclusion. It is believed by some of

those who are familiar with these processes that it

produces a froth by beating the ore pulp with suffic-

ient violence to aerate the solution and that the result-

ing bubbles become attached to the mineral ore particles

and when these have a chance to rise to a quiet surface,

they do so, forming the concentrate froth.

59XQ. Is the explanation which you have given

your own belief as an expert in this art?

A. Substantially, yes.

60XQ. Do you mean to imply by your answer that

you personally would qualify this explanation in any

way?

A. This explanation appeals to me as being a

reasonable explanation—probably the most reasonable

explanation—of what takes place, but as it is, from

the nature of the phenomena, a theoretical explanation,

it is open to the doubt which theoretical explanations

usually are open to.

61XQ. Is it your belief that agitation of a liquid

with free access of air has the result of entraining air

and aerating the liquid?

A. It depends on the head of the liquid above the

agitator whether air in any quantity is entrained.

62XQ. But if the liquid is of suitable depth so that
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the agitator effectually agitates the liquid through-

out and up to its surface, then would the liquid neces-

sarily be aerated, that is, would air bubbles be intro-

duced thereinto?

A. I think so, temporarily.

63XQ. You have referred to a process which you

have called the Everson process. Where did you gain

your information regarding this Everson process?

A. I have read the patent granted to Carrie J.

Everson,

64XQ. Where did you secure your information re-

garding the process which you have called the Froment

process ?

A. I have h^ard Mr. Theodore J. Hoover talk about

this process and I have read the Froment patent.

65XQ. Do you mean the Froment English patent,

No. 12,778 of 1902, of which I show you a copy (coun-

sel shows copy to witness) ?

Mr. Williams : Objection is here seasonably

taken to cross questions 63-65, inclusive, as cross-

examination not warranted by the direct-examina-

tion and by way of anticipation of defendant's case.

The reference in the direct-examination to Everson

and Froment was merely a narration repeating a

statement of the defendant.

A. My recollection is that I have read this patent

but I cannot say that I have studied it carefully.
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66XQ. Did the operation of the plant in South

Wales, to which you have referred, prove successful

at the time you witnessed its operation?

A. It was a testing plant making tests on an ore

which had been shipped there, I was told, for the pur-

pose of finding out whether such ore was or was not

amenable commercially to the process of Minerals Sep-

aration, Limited. At the time of my visit there, the

ore was being tested under one set of conditions, but

I imderstood that it had been tested under other sets

of conditions previously. In such ore tests, it is rather

difficult to say whether a test is or is not successful, as

all of the results obtained are indicative and important.

67XQ. Was the process which was tried on this ore

in South Wales introduced into actual practice as a re-

sult of the tests ?

A. My information is that a plant has recently

been erected at the mine where this ore originated and

that very satisfactory results have been obtained.

Mr. Kremer: Defendant moves to strike out

all of the answer to XQ67 on the ground that the

same is based upon hearsay and it is apparent from

the answer that the witness has no personal

knowledge of the matters stated therein.

68XQ. Did you keep or make observations as to

the efficiency of the process which you witnessed in

South Wales, and were those observations of the re-

sults secured such as are demended in practice?
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A. I do not recollect making any notes relating to

the operation of that plant at the time I visited it,

though I observed as much as I could and remember

as much of my observations as possible.

69XQ. About what quantity of oily matter or oleic

acid relative to the weight of the ore have you seen

used in the application of the process which you have

called the Minerals Separation process?

A. The quantity used varies with different ores, and

with different oily re-agents. Usually a few pounds of

oily re-agent at the outside, per, ton of ore, is sufficient

to give the desired results.

70XQ. What are the maximum and minimum limits

which you intend to indicate by the expression "a few

pounds of oily re-agent" per ton of ore?

A. Good results on an ore are usually obtainable

with less than ten pounds of oily re-agent, per ton

of ore.

71XQ. Is it your opinion that agitation has any

effect in the practice of the flotation process other than

its effect in introducing air?

A. Yes.

72XQ. What other effect does agitation have?

A. My opinion is that it has the effect of thoroughly

mixing together the different ingredients in the ore

pulp.

73XQ. And what is the object of thoroughly mixing

together the different ingredients in the pulp, and what

ingredients do you refer to?
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A. The object is to produce a flotation froth and

the ingredients I refer to are the finely ground ore,

the water, and such re-agents as are found to be neces-

sary.

74XQ. These re-agents which you have last men-

tioned are the oily matter or oleic acid, are they not?

A. Yes, and sulphuric acid, if that is used.

75XQ. Is it your belief that the agitation assists

in bringing the oily matter or oleic acid into contact

with the valuable constituents of the ore which subse-

quently float?

A. Yes.

76XQ. Is a considerable degree of agitation neces-

sary to bring the oily matter or oleic acid into inti-

mate contact with the valuable constituents of the ore?

A. Usually, yes.

77XQ. Are there any conditions under which in

this process agitation would not be necessary to bring

the only matter or oleic acid into contact with the valu-

able constituents of the ore?

A. A certain amount of stirring might suffice in

the treatment of some ores.

78XQ. What distinction do you make between stir-

ring and agitation?

A. By stirring, I mean a more gentle agitation than

I have referred to previously as being necessary in the

treatment of an ore by the agitation froth process.

79XQ. Have you ever seen any ore treated by this

gentle stirring process? I refer to processes in which
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flotation of the valuable constituents of an ore is pro-

duced by treating the ore with oil and subsequently

floating the ore by the conjoint action of the oil and

air or other gas.

A. Yes.

80XQ. How much oil was used in this operation;

that is, how much per ton of ore?

A. I do not know of my own knowledge.

81XQ. What was the nature of the ore used in

this operation which you have just referred to?

A. It was zinc-bearing tailings, resulting from the

previous operation of wet concentration mills.

82XQ. Where was this process carried out, and

when?

A. At Broken Hill, New South Wales; at the time

of my visit there in 1910.

83XQ. By whom was it practised?

A. By the Zinc Corporation, Limited.

84XQ. Will you describe all of this process so far

as you are able to from your personal observations

of it?

A. The ore which was operated on by the process

used was prepared for flotation by having its coarser

particles ground to the requisite fineness, and the re-

sulting ore pulp flowed to hydraulic classifiers or

spitzkasten. These classifiers delivered to the subse-

quent apparatus two products, an underflow and an

overflow. The overflow product was delivered to a

mixing vessel, where sulphuric acid and oil were added
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and the pulp was thoroughly mixed in this mixing

vessel by a relatively slow moving mixer. The mixed

ore, water, sulphuric acid and oil flowed from this

mixing vessel into the open end of a U-shaped tube.

Powdered limestone was also added into the open end

of this tube and the spitzkasten overflow was also

added in whole or in part. At the upper end of this

U-shaped tube, of which the limbs were of unequal

length, there was an enclosed chamber, within which

a vacuum was maintained. From the bottom of this

vacuum chamber, a pipe led to a tailings belt and the

bottom end of this pipe was kept immersed beneath

the surface of water maintained by troughing this tail-

ings belt. The bottom end of this tailings pipe also

had an automatic valve, which could be adjusted to

meet the rather delicate necessities of the operation of

the machine. The vacuum chamber also had in the

bottom of it some arms, which rotated slowly and kept

the material that settles to the bottom of the vacuum

chamber gently stirred. The water surface in the

dows provided for the purpose and was confined to an

vacuum chamber could be observed through glass win-

annular ring surface slTgHtTy below a lip, over which

the concentrates bubbled and flowed. The concentrate

was led away to another belt and delivered to that belt

in a way similar to the tailings, except there was not

the automatic valve at the end of the delivery pipe.

The concentrates were drained of water and otherwise

dried out and then delivered to what were called de-
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oiling furnaces, where the oil was burned off. After

the oil was burned off, the de-oiled concentrates were

delivered to an ordinary wet concentration mill, where

the grade of the zinc concentrate was raised and a lead

concentrate was made. In general, the apparatus was

wholly different from the Minerals Separation ap-

paratus and the apparatus installed at Basin, Mon-

tana.

85XQ. Will you describe more in detail the mixing

vessel referred to in your last answer and the means

used for thoroughly mixing the sulphuric acid, oil and

pulp ?

A. This mixing vessel consisted of a horizontal

trough, into one end of which the ore pulp was fed and

which delivered the mixture at the other end. In this

trough there was a horizontal shaft, to which were

attached a considerable number of blades so shaped

as to direct the pulp from one end to the other. This

shaft was rotating at the time of my inspection be-

tween 60 and 70 revolutions per minute.

86XQ. How did the surface of the pulp in the

mixing vessels appear when the agitators were operat-

ing?

A. I did not see the surface when these mixers or

agitator blades were operating, as the mixing trough

was kept covered, while the mixer was running.

87XQ. Do you know what the purpose was in

keeping the mixing trough covered when the agitators

were operating?
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A. I do not recollect seeking information on this

point, though I presume the purpose was to confine

the splash that may have been formed.

88XQ. About what was the diameter of these mix-

ing vessels?

A. I do not recollect having measured the diameter,

though I think at the widest part they were about 12

to 14 inches outside measurement.

89XQ. Do you know the form and size of the agi-

tators used?

A. I saw one of these mixing vessels opened which

was out of use, and looked at the interior and saw

the mixing blades. As I said before, these blades were

arranged on a horizontal shaft and so shaped as to

direct the ore pulp from one end to the other end of

the mixing trough. I used the term "mixing trough"

and "mixer" advisedly, as that is what the workmen

and others connected with the operation of the plant

called them.

90XQ. About what, to your best recollection, was

the size of the agitators or mixing blades, as you term

them?

A. My recollection is that these blades were a few

inches long and two or three inches wide, and they

were set similar to the blades of a propeller with refer-

ence to the longitudinal axis of the shaft.

91XQ. What was the structure of the cover which

was placed over the mixing trough while the mixture

was being rotated?
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A. I do not recollect exactly.

92XQ. This process which you have just been des-

cribing in your last previous answer is known as the

Elmore vacuum process, is it not?

A. I believe so; yes.

93XQ. According to your recollection, about how

many blades were there upon the horizontal shaft of

the agitator or mixer in the apparatus of the Elmore

vacuum process?

A. I do not remember exactly except as to general

appearance. The trough of the mixer was about six

or eight feet long and my recollection is that the blades

were arranged on this spirally so as to rotate through

practically the whole of the interior space.

94XQ. That is, axially of the shaft the blades were

practically continuous, although spirally arranged as

you say?

A. Yes.

95XQ. Were all of the blades inclined in the same

direction, if inclined at all, as I understand they were?

A. My recollection is that they were, though I do

not remember the arrangement with sufficient exact-

ness to state so positively. My recollection is that it

was of the ordinary trough type of mixer, similar to

what is used in mixing lime with ores for some of

the briquetting machines such as I have seen.

96XQ. How far were the upper part of the uppermost
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blades in the mixer of the Elmore vacuum apparatus

submerged beneath the surface of the pulp?

A. As I have stated before, I did not see the ma-

chine open while it was operated, but it was my un-

derstanding of the arrangement that only the lower part

of the mixer blades were submerged in the pulp.

97XQ. Did you have any opportunity to form an

approximate idea as to the proportion of oil or oleic

acid to ore that was used in the Elmore vacuum process

as you witnessed it?

A. My only information on that point is informa-

tion which was furnished to me by the Assistant Sup-

erintendent of the plant and is therefore hearsay

knowledge.

98XQ. What is your idea, as an expert in this art,

as to the amount of oil in proportion to ore necessary

in the practice of the Elmore vacuum process in the

way you saw it practised?

A. My idea of the amount and kind of oil to ore

used in the practice of the Elmore vacuum process as

I saw it exemplified at Broken Hill is that about ten

or twelve pounds of petroleum residuum was being used

per ton of ore.

99XQ. In froth flotation processes of the general

type referred to by you as the Minerals Separation

process, does any unfavorable result occur if a com-

paratively large amount of oil is used, say a hundred

pounds to the ton of ore?

A. My observations have been that when such a

quantity of oil as this is used, that the resultant effect
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ceases to be accurately described as a froth flotation

process, as a different set of phenomena are apt to

come into play,

lOOXQ. Will you describe these other phenomena

which you refer to, which are incident, as you say,

to the use of a large amount of oil?

A. I have not seen, except with small scale ex-

periments, any such amount of oil as you describe used.

In some small scale tests I have seen, where a quantity

considerably in excess of the amount used to produce

frothing was tried, though I am not sure nor do I

recollect whether the quantity was such as you indi-

cate, the effect was to gather the valuable mineral of

the ore into granules, which remained at the bottom of

the vessel in which the experiment was tried. ^

lOlXQ. Was more or less concentrate floated at

the same time that some of the concentrate was formed

into granules and precipitated?

A. Not in the tests which I saw.

102XQ. In this test which you refer to, then, as

I understand you, no mineral whatever floated?

A. I could not say that.

103XQ. Wasn't it the case that in this particular

test you have referred to or some others that you have

seen or made, that part of the mineral was precipitated

and part floated?

A. As a matter of fact, I have witnessed very few

tests made for the purpose of obtaining this granula-

tion of the mineral, which is commonly called the Cat-



-,, Minerals Separation, Limited, et al., vs.

Edward H. Nutter.

termole effect, and in the tests which I did witness

the bulk of the mineral was precipitated, though there

may have been a small portion floating as a sort of

skin on the surface of the water after agitation had

ceased, but such a skin was not a part of the effect

aimed for and could not be referred to as a con-

centrate.

104XQ. Were these tests or experiments with the

Cattermole process carried out in apparatus similar

to that used in experimenting with the flotation process

which you have referred to as Minerals Separation

flotation process?

A. The only tests giving the Cattermole effect

which I saw and which were aimed to give the Catter-

mole effect were carried out in bottles.

105XQ. Just what was the procedure in making

these bottle tests of the Cattermole process?

A. I witnessed these experiments merely as a spec-

tator and my observation of the procedure was not

particularly careful, but as I recollect it, the ore bearing

mineral, together with water, oil and, I think, acid,

was put into a bottle and the bottle was shaken. After

the bottle had been shaken some little time, consider-

ably longer, in fact, than is necessary to obtain indi-

cations of a froth when making a bottle test by the

frothing process, small granules of mineral could be

observed in the bottom of the bottle. Additional shak-

ing appeared to result in larger granules being formed.

There was an oily appearing scum on the surface of
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the water in the bottle when it stood quietly, which

oily appearing scum or film may have had a little

mineral in it. As I understand the Cattermole pro-

cess, it is usual to provide an up-cast of water which

washes the gangue mineral of the ore up and away

from the granules which have been formed, these gran-

ules being heavy enough to sink through the up-cast

current of water and are collected and form a concen-

trate. In a bottle, of course, such a procedure was not

possible, the granules merely being heavy enough to

sink to the bottom and not float.

106XQ. What difference in mode of procedure cause

the Cattermole effect of precipitation to be obtained

under some circumstances and flotation of the larger

part of the concentrate under other circumstances?

A. I really am not qualified to testify on this point,

as I have seen so little of the Cattermole process. It

is my understanding, however, that the chief difference

in the results is brought about by the difference in the

quantity of oil used.

107XQ. Is it your opinion, then, that in those cases

where the larger part of the valuable mineral is floated

as a froth or scum, oil has been used in quantities in-

sufficient to bring about the precipitation which is

characteristic of the Cattermole process?

A. Not necessarily.

108XQ. Is it a correct inference from your ans-

wer, then, that flotation of the metalliferous mineral

as a concentrate is in a measure independent of the

quantity of oil or oleic acid used?



72 Minerals Separation, Limited, et al., vs.

Edward H. Nutter.

A. No.

109XQ. What other elements enter into the dis-

tinction between producing the Cattermole effect and

producing flotation besides the proportion of oil or

oleic acid to ore?

A. Flotation can be produced by the action of a

rather strongly acidulated, hot sulphuric acid solution

directly on some ores when oil is not being used at all.

IIOXQ. In those processes in which oil is used are

there any other elements besides the quantity of oil

that bring about the two effects, namely, the Cattermole

effect and the flotation effect?

A. I really am not qualified to testify as an expert

on the Cattermole effect, as I have observed it so little,

and, consequently, am unable to answer your ques-

tion intelligently.

IIIXQ. Did you never notice this Cattermole effect

in tests or actual operation in which that effect was

not sought for?

A. I have observed effects in tests where the min-

eral did not float that may or may not have been the

Cattermole effect. There was a sort of a loose agglom-

eration of mineral particles in the bottom of the ves-

sel used after agitation had ceased, but these mineral

particles did not resemble in all particulars the Catter-

mole granules which I have observed.

112XQ. In those cases where you notice such a loose

agglomeration of mineral particles in the bottom of the

vessel after agitation, there was a certain loss of con-

centrate in the floating matter, was there not?
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A. Not always.

113XQ. Of what did this agglomerated matter at

the bottom which you have referred to consist?

A. Of mineral particles, apparently.

114XQ. Of what kind of mineral particles?

A. In the tests I have seen, of sulphide mineral

particles.

115XQ. Was this a desirable condition of affairs

to have these sulphide particles settle to the bottom, in

the course of a flotation process?

A. In the course of a test this condition did not

usually make much difference, as further agitation was

usually adequate to convert these agglomerated masses

into a froth. I have not observed this effect in com-

mercial plants especially, as the conditions are usually

adjusted so as to avoid any of these agglomerations

being discharged with the tailings.

116XQ. What kind of adjustment is made to pre-

vent the discharge of these agglomerations with the

tailings ?

A. As I said, I did not notice them being formed

especially in any commercial plant which I have ob-

served, and did not study especially what the adjust-

ment would be to avoid this particular effect.

117XQ. Do you mean that if you found these

agglomerates of sulphide settling to the bottom and

being discharged with the tailings, you would not

know what to do to prevent such a loss ?

A. No.

118XQ. Do you mean that you would not know
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what to do? Or do you mean that you did not intend

to convey the idea that you would not know?

A. I meant that I did not intend to convey the idea

that I would not know what to do.

119XQ. Then what would you do?

A. I would alter the adjustment of operations step

by step until I found a condition wherein these granules

were not discharged with the tailings.

120XQ. What particular adjustment would you

think of altering first?

A. There are several adjustments which might

occur to anyone skilled in the art and which would,

I think, occur to me. One of them would be to alter

the rate of flow of pulp through the plant. Another

would be to alter the speed of agitation. Another

would be to alter the quantity or kind of oil used on

the particular ore being treated. Another might be

to alter the dilution of the solution circuit with refer-

ence to dissolved salts therein. Another might be to alter

the temperature of the solution circuit. Another might

be to vary the internal arrangement of baffles or other

diverting devices so as to affect the direction of flow

of the ore pulp. AH of these adjustments might have

some effect or considerable effect or any of them might

have effect upon the formation of the agglomerations

which I have described.

121XQ. Have you any information which would

enable you to ascertain in advance which of these ele-

ments needed readjustment, or would you simply pro-

ceed haphazard until you struck the right combination?
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A. I think it is likely that an inspection of a plant

by one skilled in the art, which was operating in the

way described, would indicate to him the probable ad-

justment called for in the particular case he was

studying.

122XQ. You are one of those skilled in the art

to whom you refer, are you not?

A. Yes.

123XQ. If the oil supply needed readjustment,

according to your diagnosis of the trouble, what would

you do to remedy this agglomeration and settling of

sulphides? Would you increase the oil supply or

diminish it?

A. I would readjust it, but I could hardly say

whether I would increase or diminish the supply from

the data you have given.

124XQ. You think then, do you, that it might be

necessary sometimes, in order to prevent agglomeration

and settling of the sulphides, to increase the oil supply?

A. That might depend on the particular kind of

oil being used. The effects are so various with the

different oils under different conditions that is is hard

to say in advance what I would do without studying a

particular case of ore treatment where this effect was

occurring.

125XQ. Can you, from your information as an ex-

pert in this art, lay down any definite rule as to the

course to be pursued to produce the flotation effect

without that effect being accompanied by the settling

of the agglomerated masses of sulphide?
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A. In particular cases, yes.

126XQ. State some particular case and give us the

rule for the correction of the agglomeration and set-

tling effect.

A. In an ore containing zinc sulphide and gangue

mineral, in which it was found to be necessary to use

for the treatment by flotation thereof to give the best

commercial results, a mixture of finely ground ore,

water heated above the atmospheric temperature, sul-

phuric acid and oleic acid, if it should be found that

adjustment of the other elements which I have pre-

viously described did not produce sufficient diminu-

tion of this agglomerating effect, and if it had been

found that all or most of the mineral occurring in the

ore could be floated as a concentrate froth and was

not doing so, I would expect, if the quantity of oleic

acid used was in excess of the usual amount found

necessary in the treatment of such ores, that a diminu-

tion of the quantity of oleic acid would reduce this

agglomerating effect, and I would lay down a rule,

then, that such quantity be reduced under these condi-

tions.

127XQ. As I understand this rule of procedure, it

consists in readjusting all but one of the possible ele-

ments of the process and, in the event that the defect

was not thereby removed, you are led to the conclu-

sion that something must be done with the only remain-

ing element. Is that the best rule that can be laid

down?

A. Not necessarily, no.
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128XQ. If you know of any better rule, I would

like to have you state it while we are upon this subject.

A. The case might be that this effect had become

evident when there had been no apparent or great

variation in the other elements and the first inference

would be, and a rule would be, to vary the oil adjust-

ment the first thing.

129XQ. What effect has heat upon the operation

of the so-called Minerals Separation flotation process?

A. It has the effect of assisting the flotation, of

giving usually a cleaner concentrate, and some ores

will not give a flotation concentrate without heat; that

is, commercial concentrate.

130XQ. Does the use of heat have any relation to

the oil or oleic acid which is used?

A. When oleic acid is being used as the frothing

agent, we usually find that the results are better in

a heated circuit than in a cold circuit.

131XQ. At what temperature does oleic acid solid-

ify?

A. I do not know.

132XQ. At any ordinary climatic temperature, do

you know?

A. Commercial oleic acid is usually impure and

will solidify during cold weather if not warmed artific-

ially.

133XQ. It would obviously be impossible to carry

out this flotation process with solid oleic acid, or any

other process dependent upon the distribuition of the

oleic acid among the ore particles, would it not?
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A. I have never experimented with an ore using

solid oleic acid and I do not know whether it would be

obviously impossible or not.

134XQ. As an expert in this art, then, you think

it might be possible to carry out the process which you

have called the Minerals Separation flotation process

with oleic acid in the form of a solid. Is that correct?

A. No, that is hardly correct. I am in the posi-

tion of saying that I have not experimented along this

line and I do not know what the effect would be on

any particular ore, if solid oleic acid was being used.

135XQ. You are unable to state, are you, whether

or not it would be likely to prove of advantage to

liquefy the oleic acid by heat prior to attempting to

carry out the so-called Minerals Separation flotation

process ?

A. It would be of advantage to liquefy the oleic

acid by heat up to the point of introducing it to the

pulp in order to get an easily controlled regulation of

the amount of oleic acid being added to the ore.

Whether or not a solidified oleic acid in the ore pulp

itself iould be an advantage or a disadvantage, I do

not know, as I have not experimented along that line.

136XQ. Do you think that in the practice of the

so-called Minerals Separation flotation process there

would be any advantage in varying the temperature of

the mass of the pulp to adapt the temperature to oils

of different degrees of viscosity?

A. That question has not come, to my recollection,
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in my experience, and I could hardly give an authorita-

tive opinion upon it without experiment.

137XQ. Your experience as an expert in this art

does not enable you to throw any light on this ques-

tion of adapting the temperature to the viscosity of the

oil?

A. In general, I would expect that, when an oil was

being used that was viscid at the temperature of the

ore pulp at any given instant and good results were not

being obtained, better results would be obtained if the

temperature of the ore pulp should be raised.

138XQ. In case you were subjecting the ore of the

Butte & Superior Copper Company to the so-called Min-

erals Separation flotation process, adjusting the condi-

tions according to the proper practice as you under-

stand it, with the exception of using an amount of oleic

acid equal to four per cent, by weight of the ore, what

result would you expect to follow?

A. As I have before stated, I cannot qualify as

an expert on the Cattermole process, but, from what I

do know of it, I would expect with this quantity of oil

to find that the so-called Cattermole granules were

formed to some extent and that perhaps some oil

would be floating on the surface of the liquid in which

some mineral might be entangled. In other words, the

so-called Minerals Separation flotation process, as you

term it, would not be in evidence.

139XQ. Where is the exact line where you would

distinguish between the Cattermole process and the
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process which you have termed the Minerals Separa-

tion flotation process?

A. My experimental work on different ores and on

the ore of the Butte & Superior Copper Company has

been directed to the end in part of getting the flotation
j

concentrate w^ith a minimum amount of oil on account

of commercial considerations, and I have not done any

work along the line of attempting to find out how

much oil can be used and still obtain the frothing ef-

feet, and I am unable to say where this line would

be.

140XQ. The use of the minimum quantity of oil is

important in the resulting economy, is it not?

A. The minimum amount which can be used with

out affecting unfavorably the recovery or the grade of

concentrate is important from the standpoint of

economy.

141XQ. As I understand you, you have not suf-

ficient information about the Cattermole process to

enable you to state in figures the exact point where

the Cattermole precipitation results in contradistinc-

tion to the frothing of the so-called Minerals Separation

frothing process?

A. That is correct.

142XQ. I presume the determination of the line

of separation between these two effects would, with

different ores, ne^sitate some experimentation; is that

correct?
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A. I would presume so.

143XQ. Is the quantity of oil relative to ore used

in the so-called Minerals Separation flotation process

in any way related to the richness of the ore, that is,

to the percentage of valuable sulphides which it con-

tains.

A. I could not say definitely.

144XQ. Is it your understanding that the oil coats

the sulphide particles of the ore in preference to the

rocky gangue particles?

A. It is my understanding that the oil attaches it-

self under proper conditions to the sulphide particles of

the ore rather than to the rocky gangue particles.

145'XO. But you are unable to state whether the

quantity of oil necessary has any relation to the per-

centage of sulphides in the ore?

A. It is reasonable to believe that there would be

some such relationship, but I have no definite informa-

tion on this point.

146X0. What would your judgment be, as an expert

in this art, as to the necessary relation between the

quantity of oil or oleic acid relative to the richness of

the ore in sulphides?

A. My judgment would be that for a heavily min-

eralized sulphide ore as compared with a lean sulphide

ore that the heavily mineralized ore might take a little

more oil to give the same degree of flotation, but my ex-

perience has been that a solid sulphide ore can be float-

ed almost completely with a small amount of oil, not
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much greater, in fact, than is necessary in the ordinary

treatment of a much leaner ore.

147XQ. Is there any necessary relation between

the amount of oil used and the fineness to which the ore

is crushed?

A. I could not say definitely on that point, as the

quantities of oil used are all very small in the Minerals

Separation practice. . .
•

148XQ. Is there any necessary relation or any ^ow-

4itie« which it is of advantage to observe between the

amount of oil used and the state of dilution of the pulp

being treated?

A. I could not say definitely.

149XQ. Referring to the operations which you saw

at Basin, Montana, you stated that the froth flowing

into the launders was the typical appearing agitation

froth as made in plants using the ^Minerals Separation

flotation froth process. What are the characteristics

of this typical froth?
1

A. It would be a bit hard to describe these char-
j

acteristics in such a way that another could recognize

the froth as being typical, but I have come to know

this froth when I see it as I know my wife when I

see her, though I doubt if I could describe her with

sufficient accuracy so that she would be recognized if

seen on the street by the person to whom I described

her.

150XQ. Perhaps you can describe some of the char-

acteristic features of this froth, even if you cannot



Butte & Superior Mining Company. 83

Edward H. Nutter.

enable the Court to recognize it when it sees it. Will

you attempt to do so?

A. It is usually a froth similar in some ways to a

sudsy froth and would be not unlike, I think, such a

sudsy froth if it were imagined full of finely divided

mineral matter. It floats on the surface of water, its

color depends on the color of the mineral contained

it in and forming a part of it, the bubbles are of var-

ious sizes and there is frequently what might be called

a pitted condition to the upper or air surface of the

froth due to the breaking of some of the bubbles. When
oleic acid is being used as the frothing agent, there is

what might be called a toughness or persistency to

the froth that can usually be noticed.

151XQ. Is a froth of the character you have des-

cribed formed when you mix finely ground ore with

water and oily matter or oleic acid and sulphuric acid

in a bottle and shake the bottle as you have described

in connection with the testing of ores?

A. I assume in my reply that the ore is of such

a nature as to yield a froth under these conditions and in

general the froth would have the appearance described

except that the quality which I have referred to as

the ''toughness or persistency" of the oleic acid froth

is not so evident in small scale test^ as it is in larger

scale work where the froth is being formed in quan-

tity.

Adjourned to Saturday, February 17, 1912, at 10:30

A. M.; at the same place.
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New York, February 17, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Mr. Nutter continued:

152XQ. Mr. Nutter, will you state what the designa-

tion is of the position which you hold with the Minerals

Separation American Syndicate, Limited?

A. I hold the position of Chief Engineer.

153XQ. What is the nature of your duties in that

position?

A. My duties as outlined to me by the Board of Di-

rectors of this Company were rather of a general na-

ture, that is to say, I did not have any restrictive in-

structions as to what I should do, but I was in general

to search for flotation business in North America, to

examine mines or ore bodies or ore dumps, as occasion

might arise, and advise the Board and the agents of the

Company on engineering matters connected with such

examinations, to test ores, to negotiate business, and,

in general, to promote the Company's interests in North

America.

154XQ. In the discharge of your duties, does it

devolve upon you to determine whether or not certain

ores or tailings, as the case may be, are amenable to the

flotation treatment and, if so amenable, to determine the

detailed mode of treatment?

A. Yes.

155XQ. Do you know what the purpose was in only
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partially submerging the mixing blades of the agitator

in the apparatus which you saw used for the practice

of the Elmore vacuum process ?

A. As I have already stated, I did not see these

mixing vessels operating uncovered and based my state-

ment that the blades were partially submerged on hear-

say information. I was not informed, to my recollec-

tion, as to any particular reason for doing this, though

from the construction of the mixing vessel it would

seem to me to be a reasonable thing to do from me-

chanical considerations.

156XQ. Do you understand the theories underlying

the practice of the Elmore vacuum process?

A. In a general way, yes.

157XQ. Will you state the theory of operation of

the Elmore vacuum process so far as you understood it?

A. As I have previously stated, the vacuum cham-

ber of the Elmore machine is connected at the bottom

with one limb of the U tube, which I have in part de-

scribed. This U tube is a long pipe, . as I recollect it

approximately of barometric height, and when the mix-

ture of ore pulp is fed into the shorter end of it, it, of

course, flows downward through the bottom of the U
and up into the vacuum chamber. In this mixture, as I

have stated, are powdered limestone and free sulphuric

acid. It is a well known fact that under atmospheric

conditions water usually has a certain amount of air

dissolved in it. Now, as I understand it, the theory

of the operation of the Elmore vacuum machine is.
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that, as the mixed ore pulp rises in the longer limb of

the U tube, there is a decreasing pressure therein as

compared with atmospheric pressure on account of the

vacuum maintained at the top of the vacuum chamber.

It is believed, I understand, that the reduction in pres-

sure as the mixture rises results in bubbles of air being

formed; that is, the air which was previously in solu-

tion is changed to bubbles of free air and becomes at-

tached to the oiled mineral particles. Also, it is be-

lieved that if all of the air normally in solution were

drawn out of the solution, as it were, there would still

be an insufHcient quantity of air to float the mineral in

such ore as the Broken Hill zinc tailinp-s, for instance.

Consequently, it is the theory, I believe, that additional

gas has to be formed or introduced into the ore pulp

mixture and I was told it was for that reason that lime-

stone, powdered, and free sulphuric acid were added in

the U tube, the reaction between these substances pro-

ducing carbonic acid gas, which also becomes attached

to the mineral particles and floats them to the surface of

the liquid in the vacuum chamber. This liquid sur-

face, as I have previously stated, is maintained at a

level just below that of a lip which confines the liquid.

As the bubbles of ore-bearing froth reach this surface,

they collect to some extent and flow over this lip and

are then led away and form the concentrate.

158XQ. Is it your belief, as an expert in the art, that

the explanation which you have just given is the correct

explanation ?
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A. It seems to me to be a reasonable explanation

and I know of no better explanation, though, of course,

it is a theoretical explanation and open to such objec-

tion.

159XQ. As I imderstand you, in the practice of the

Elmore vacuum process, as you witnessed it, the car-

bonic acid gas formed by the reaction of sulphuric acid

on limestone supplements the action of the air which

is caused by the vacuum or partial vacuum to leave its

state of solution and to form bubbles. Is this correct?

A. Either effect, I think, could be held to supple-

ment the other, depending on the point of view of the

person who was theorizing.

160XQ. That is, the carbonic acid gas and the air

both perform the same function, one supplementing the

other and each contributing to the same results. Is

that correct?

A. That is the explanation I have heard and that

is my understanding of the matter.

161XQ. Suppose the gas were introduced into the

pulp in the practice of the Elmore vacuum process by

some other means, such, for instance, as electrolysis,

would the gas so released contribute to the flotative

effect in the way that you have stated that air and car-

bonic acid gas do?

A. I could not say, as I have never seen such an ex-

periment tried.

162X0. What is your judgment from your wide

experience in this art, as to whether gases released
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electrolytically would act in the same way as you have

described in connection with carbonic acid gas and air

as utiHzed in the Elmore vacuum process?

A. I really could not say or give an intelligent judg-

ment on this point, as there might easily be other con-

ditions introduced by electrolytic treatment which would
ay

have unforseen consequences.

163XQ. Other things being equal, I presume that

the action of a gas in the pulp being subjected to a

flotation treatment is independent of the origin of the

gas, the question assuming that all other conditions re-

main the same except the method of generating or form-

ing the gas itself?

A. Not necessarily.

164XQ. Is it your judgment as an expert that, in

the practice of a flotation process using oily matter or

oleic acid in quantity insufficient to raise the mineral by

virtue of the flotation powers of the oil alone, such

flotation could be secured, if desirable, by gaseous bub-

bles produced by electrolytic method or by means of va-

rious other known reactions?

A. I assume in my answer an ore which is amen-

able to the agitation froth process, and I think it would

be reasonable to expect some flotation of the mineral,

but my judgment would be that a person could not an-

swer this authoritatively without experimenting under

the given conditions, as we find in such experimental

work that some modifications and variations of the con-

ditions have at times unexpected results.
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165XQ. Assuming that such experimentation as you

have referred to with gaseous bubbles produced by elec-

trolytic methods and by means of various other known

reactions did result in causing flotation, the amount of

oil used being in itself insufficient to produce that effect,

would it be your judgment that each of the gases pro-

duced by these various methods had performed the

same function in bringing about the flotation?

Mr. Williams: Objected to as an effort to ob-

tain from the present witness in complainants'

prima facie testimony evidence anticipatory of the

defense and as not warranted by the direct-ex-

amination.

A. I assume in my answer that you mean the amount

of oil used being in itself insufficient to produce that

effect by its own buoyancy as compared with water. It

would depend on the appearance of the floating mineral

as to what my judgment of the experiment would be.

166XQ. Assuming the existence of the conditions

set forth in XQ165, would it be your judgment as an

expert in the art that the flotation of the froth or scum

was a result caused wholly or in part by the action of

the different gases produced by the various methods

referred to in that question?

Mr. Williams: Same objection.

A. In your question you assume that a froth or

scum would be formed. I can conceive it as being pos-
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sible that under the conditions described a film of min-

eral only might be formed. If I had observed, how-

ever, that the mineral was being raised to the surface by

the gases produced and remained there attached to bub-

bles of gas, or remained there as such a film as I have

described, my judgment would be that the flotation was

a result caused wholly or in part by the action of the

different gases produced.

167XQ. It is a fact, is it not, that gases can be

produced or generated in various ways?

A. That is a matter of common knowledge, I be-

lieve.

168XQ. Assuming that in a serious of operations

gases produced in different ways are introduced under

precisely similar conditions into a pulp containing ore

to which insufficient oil has been added to produce flo-

tation by the eft-ect of the oil itself, is it your judgment

as an expert in this art that these gases introduced into

the pulp under similar conditions would have any dif-

ferent effect or function growing out of the fact that

they had been produced or generated in dift'erent ways?

Mr. Williams: Objection to 165XQ repeated.

A. As flotation concentration is an experimental

art I am unable to give an intelligent judgment on this

point, as I have not witnessed any experiments which

would enlighten me in the matter.

169XQ. Does your expert knowledge in this art

enable you to state any reason why the action of gases
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introduced into a pulp containing oil insufficient in itself

to produce flotation would in any way be dependent

upon the method of generating or producing said gases,

it being assumed that the gases are introduced into the

pulp under the same conditions however generated or

produced ?

Mr. WilHams: Same objection.

A. I am unable to state any reason why the action

of gases so introduced would in any way be dependent

upon the method of generating or producing said gases,

but it is my belief that a variation in the method of in-

troduction of these gases may give variant results.

170XQ. Do you base your belief that a variation in

the method of introducing the gases may give variant

results upon any actual experience which you have had

in the practice of the flotation process?

Mr. WilHams: Same objection.

A. No.

171XQ. In the case of zinc ores, how low grade an

ore can be successfully treated by what you have called

the Minerals Separation frothing process?

A. The answer to this question would depend very

largely upon the local economic conditions at the point

where the zinc ores were produced and upon the terms

of sale of the resulting zinc concentrate, and upon the

actual treatment requirements of the ore.

172XQ. Putting aside for the time being the ques-
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tion of the degree of profit of the operation, how low

a grade of zinc ore could be subjected to what you have

called the Minerals Separation flotation process with the

result of separating by flotation the zinc sulphide, as-

suming that the zinc existed in that form?

A. In the case of a zinc ore containing zinc as zinc

sulphide such as is produced in some of the mines at

Butte, Montana, it is my belief that a salable zinc con-

centrate could be produced from ores of very low grade.

By low grade I mean carrying zinc to the extent of only

a few per cent. There would be, of course, a lower

limit of grade where profits would cease.

173XQ. Will you state numerically what you mean

by a few per cent. ?

A. I believe, from the tests which I have made or

have had made on the Butte, Montana, ores described,

that a salable concentrate could be produced from an ore

carrying as little as one per cent, of zinc in the form

of zinc sulphide.

174XQ. Does the one per cent, refer to metallic zinc

or to the compound zinc sulphide?

A. It refers to metallic zinc.

175XQ. Is the process which you have called ]\Iin-

erals Separation flotation process applicable to ores of

any degree of richness in zinc sulphides, that is, to

ores running very high in zinc sulphides ? ~

A. Yes.

176X0. How high, to your knowledge, do any

known ores run in zinc sulphide or in metallic zinc,

however you prefer to state it?
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A. Selected samples of zinc ore, of course, may con-

sist of practically pure zinc sulphide, and have the

corresponding percentage of metal present therein as

is found in practically pure zinc sulphide. Usually,

however, a zinc ore is considered of good grade under

the normal working conditions in established mining

camps when it carries, say, twenty per cent, of metallic

zinc on average. It is considered of high grade when

it carries upwards of this, and Ihave known of ores

running in some quantity as high as thirty-five or

forty per cent, of zinc or more.

177XQ. Is oleic acid known under any other name?

A. Yes, it sometimes known as red tallow oil.

178XQ. Is is ever known as candle makers' red oil?

A. It may be, though I do not recollect having heard

that designation, but such a designation would be a

good description of it,

179XQ. Do most organic oils and do most fats con-

tain oleic acid?

A. I do not know this definitely, but I tmderstand

that many of the animal fats contain oleic acid.

180XQ. Will you state what the written and print-

ed matter relating to the processes of Minerals Sep-

aration, Limited, which was placed at your disposal by

Mr. Hoover, consisted of?

A. There was a book on a study of splashes, there

was the record of the testimony in the patent suit be-

tween Minerals Separation, Limited, and the Elmore

Company or whatever its corporate name was, there
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was a large mass of experimental data on studies of

the phenomena called surface tension, there was a

resume of patents relating to flotation, and a file of

flotation patents. My recollection is that there were

other papers, though I do not remember what at this

time.

181XQ. Did you study the various patents, data and

other literature referred to in the last question and an-

swer?

A. Yes, I read them all over, so far as I recollect,

and studied more carefully the parts that interested me

and seemed to me to be important.

182XQ. Then I take it that, to some extent, your

expert knowledge of flotation processes is derived from

the patents contained in the resume of patents and in

the file of flotation patents referred to by you?

A. Yes, to some extent.

183X0. In the Elmore vacuum process, is it your

judgment, based upon your knowledge of the flotation

art, that the pulp in the vacuum chamber of the ap-

paratus used contains more air in solution than it would

if it had not been subject to the action of the agitator

or mixing blades which you have described?

A. It is my understanding of the theory of the El-

more vacuum process that, by the time the pulp reaches

the vacuum chamber, the most of the air has been drawn

out of solution and that there is not as much air left

in solution as there is ordinarily in water at the same

temperature under atmospheric pressure.
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184XQ. Is it your opinion, as an expert in this art,

that the water forming the ascending column of liquid

in the long arm of the U-shaped tube which leads to

the vacuum chamber contains more air in solution than

it would contain if the pulp had not been agitated by the

agitator or mixing blades, the question referring es-

pecially to the part of the pulp in the lower end of the

long arm of the U-shaped tube where it is not rmder ap-

preciably diminished pressure?

A. I see no reason for believing that it would con-

tain more air in solution than it would have contained

had it not been passed through the mixing vessel, as

the mixing blades rotate at a much less speed than we

have found necessary in operating the agitation froth

process in order to affect the quantity of air in solu-

tion. That is to say, the speed of the mixing blades in

the mixing vessel in the Elmore vacuum process, as in-

dicated by the size of the mixing vessel and by the speed

of rotation of the shaft carrying the mixing blades, as

I observed that speed, would not, from the standpoint

of my experience and observation, be sufficient to cause

the agitation which v/e have found to be necessary in

producing the agitation froth.

185XQ. Explain, if you can from your expert knowl-

edge, why the speed of rotation of the agitator used in

the Elmore vacuum process or in the process practised

by Minerals Separation, has anything to do with the

introduction of air into the pulp.

A. The answer to this would be, of course, a the-
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oretical conclusion, but we have observed in the opera-

tion of Minerals Separation process that agitation of

considerable vigor, such as would be represented by

the agitation produced by agitating blades of, say,

twelve or fourteen inches in diamet^rical length, rotat-

ing at a speed in the neighborhood of 400 revolutions

per minute, is necessary to produce good agitation

froth results, and as it is a reasonable theory that

these results are produced by the beating of air into

solution more or less, I would not expect that the rel-

atively slow speed of the mixer blades in the Elmore

mixing vessel would have much effect in so beating air

into solution.

186XQ. Did you ever determine by actual tests or

experiments whether a pulp contained more air in solu-

tion or in the form of bubbles after agitation of the de-

gree referred to than before?

A. In an ore pulp the mineral content is usually

such as to obscure the results from the standpoint of

observing them along the line which you have described.

I have made tests on a solution of water and a small

amount of a frothing re-agent or of oily matter, such as

oleic acid, eucalyptus oil, etc., with and without sul-

phuric acid, wherein this water has been agitated vig-

orously and the appearance immediately after agita-

tion has ceased was such as to indicate that a great deal

of air had been introduced into the solution as bubbles

or otherwise as a result of the agitation. There were

also indications in some of these tests that the air was

actually driven into solution in the water.
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187XQ. In these tests or experiments which you

have referred to in your last answer, did you observe

the particular degree of agitation necessary to introduce

air in the way you have described?

A. Yes.

188XQ. What was the minimum degree of agitation

necessary to produce that result?

A. This result is affected very largely by the kind

of oily matter or frothing re-agent used. I do not rec-

ollect having made any speed determinations or esti-

mates which would indicate to me with any particular

frothing re-agent the lower limit of speed at which this

frothing effect begins. I have merely made tests in-

dicating that, in the case of the small testing machines

which are used, rather a high speed, such as a speed in

the neighborhood of 1,000 revolutions per minute or

more is necessary to get a strong emulsifying effect.

189XQ. I understand from one of your previous

answers that in operating upon a pulp, that is, water

holding pulverized ore in suspension, it is impossible

by visual observation to determine the time or extent of

the introduction of air, and that in your experiments

with water not containing ore, but containing only the

frothing re-agent, you made no observation of the

speed necessary to introduce air, the introduction of air

in the latter case being visible to the eye. Is =tha:t cor-

rect?

A. My previous answer was that the mineral matter
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in suspension obscured the results from the standpoint

of observing directly the amount of air introduced into

the ore pulp. I would not say that this ore rendered

visual observation impossible, as it is usually possible

to observe in some degree with the proper apparatus as

to whether or not air has been introduced. As to the

second part of your question, I made no exact deter-

minations or estimates of the speed necessary to intro-

duce air into water containing a frothing re-agent. I

have merely observed in a general way that rather vig-

orous or violent agitation produces the strongest emul-

sifying effect.

190XQ. By emulsifying effect do you mean the

breaking up of the oil and oleic acid into small particles

held in suspension in the water?

A. By emulsifying effect I refer to an effect which

indicates itself by a milkiness in the solution due to the

existence of minute air bubbles and to frothiness at or

near the surface of the liquid. In these experiments it

has appeared that the oil, such as oleic acid or eucalyp-

tus oil has become broken up into small particles which

are probably distributed in large degree throughout the

liquid.
r , r -a

191XQ Do you mean that the agitation of the liqmd

containing the oily matter simultaneously produces

these two effects, namely, the breaking up of the oily

matter into small particles forming an emulsion there-

of, and the introduction of more or less minute air bub-

bles?
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A. As this emulsifying effect is greatly influenced

by the presence of the oily matter, it would be, I think,

a fair inference that the oily matter was first broken
up and distributed throughout the water before the

emulsification became pronounced and I would so un-

I

derstand it.

192XQ. Is there some indication in these operations

that the oil is broken up into fine particles and dis-

tributed before any air is entrained in the liquid by the

agitation ?

A. The entraining of air, that is, the drawing of air

below the surface of the liquid, begins, according to my
observation, as soon as the speed of agitation is suffi-

cient to give a broken surface to the water. At what
instant actual emulsification begins after the air has
begun to be entrained, I could hardly say. In regard to

the breaking up of the oil, I should think that would
begin almost immediately after the agitation became
sufficient to break the water surface, assuming that

the oil was floating on the water surface before agi-

tation began.

193XQ. Then the breaking up of the oil into the
form of an emulsion and the drawing of air into the
liquid begin, according to your observation, about the
time that the agitation becomes sufficient to break the

surface of the liquid. Is that correct?

A. As the amount of oil used is very small, one
loses sight of it as soon as the water begins to move
and it would be only an inference that these effects

were simultaneous.
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194XQ. Is it your judgment, as an expert in this art,

that tlie inference is substantially correct that the break-

ing up of the oil and its distribution through the liquid,

as well as the drawing of air into the liquid, both begin

at the time the surface of the liquid is broken by the

agitation ?

A. When the oil is floating on the surface, yes.

195XQ, And the oil does tend to float on the sur-

face when added to water by being fed to the surface

thereof, does it not ? Or when fed anywhere in the mass

of the water, for that matter?

A. Yes, usually; though I have observed cases

where impure oil, for some reason or other, was heavy

enough to sink.

196XQ. The use of such impure oil as will sink

is an unusual occurrence, is it not?

A. In the flotation froth process, yes.

197XQ. In the process which you have termed the

Cattermole process, the introduction of air into the

pulp being treated would have what sort of an effect

upon the mode of separation desired in that process?

A. So far as my observations have gone, which I

have already indicated are very limited, the introduc-

tion of air had practically no effect upon the mode of

separation desired.

198XQ. In the Elmore vacuum process, assuming,

according to the belief which you have stated, that the

agitator or mixing blades are only partially submerged

in the pulp in the mixing trough and are then rotated
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at a speed of 60 or 70 revolutions per minute, is it

your judgment as an expert that the surface of the

pulp would be broken?

A. Necessarily, yes; as it would be broken each

time a blade entered that surface.

199XQ. Then does it not seem reasonable to assume

that some air would be drawn into the pulp at this

stage of the Elmore vacuum process, and that the pulp

upon entering the U-shaped tube would contain more

air than it did before entering the mixing trough?

A. It would be reasonable, I think, to assume that

at this stage of the Elmore vacuum process some air

might be entrained and carried below the surface of the

ore pulp as bubbles of air, but I am confident the effect

of this would not be the same as it would be with more

violent agitation; also, if I recollect correctly, the pulp

is not introduced to the U tube of the vacuum machine

before having a chance to flow through a short open

passage, which it would seem to me would tend to re-

duce, perhaps wholly reduce, by allowing these bubbles

to escape, the amount of air introduced into the ore pulp

in this way.

200XQ. In your description of the operation of the

Minerals Separation, Limited, testing plant in London,

you referred to the heating of the solutions in those

cases in which heat was necessary. Were there instancee

in which heat was not necessary in the practice of the

flotation process in that plant?

A. Yes.
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201XQ. Can you define the conditions under which

heat was necessary as distinguished from those when

it was not necessary?

A. It has been our general experience that, in the

treatment of ores by the agitation froth process, the re-

sults are much better on ores containing zinc sulphide,

for instance, with a rocky gangue, such an ore, in fact,

as that produced by the Butte & Superior Copper Com-

pany, when the ore pulp is heated above atmospheric

temperature than when it is not. There are some other

ores, of which a good example is an ore containing un-

tarnished or unoxidized particles of the mineral chal-

copyrite, on which good results are obtainable at at-

mospheric temperatures with some special re-agents.

202XQ. Then I take it that this matter of tem-

perature is not one upon which any general rule can

be laid down, but is simply a question of trying differ-

ent temperatures and adopting the temperature which

seems to give the best result. Is that correct?

A. Not exactly. It can be practically laid down as

a general rule that ore containing zinc sulphide with a

rocky gangue, such as in the instance I have cited,

give better results at temperatures above ordinary at-

m.ospheric temperatures.

203XQ. You would apply this general rule then to

such ore^as are worked by the Butte & Superior Cop-

per Company, but would forget your rule when you en-

countered some mine operating upon a chalcopyrite ore,

such as you have just referred to. Is that correct?
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A. Not exactly. I would apply this general rule to

ores similar to the ore of the Butte & Superior Copper

Company, and I would make another general rule that

chalcopyrite ores, where the chalcopyrite is fresh and

unaltered, would yield good results with certain spe-

cial re-agents at atmospheric temperatures.

204XQ. As I understand your explanation, you

have some general rules which only apply in particular

cases. .Is that the extent of the generality you can make

on the subject of heat as used in the flotation process?

A. I can perhaps make my meaning clearer by giv-

ing our ordinary methods of testing ores in regard to

this point. When an ore containing zinc sulphide in a

rocky gangue comes to us to be tested, we make our

tests initially and as a matter of course at temperatures

above the atmosphere. When an ore containing the

mineral chalcopyrite and a rocky gangue comes to us

to be tested, we make our tests at the ordinary tem-

perature of the tap water, as a matter of course.

205XQ. Do you in the practice of the froth flota-

tion process use heat in operating upon ores or earth

containing graphite?

A. I have never made or supervised any tests on

ores or earths containing graphite, with the froth

flotation process, and I am uncertain as to what condi-

tions would yield the best results on such an ore or

earth.

206XQ. Have you ever seen any instructions on the

subject whether heat would be necessary in operating
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on an ore containing graphite for the purpose of sep-

arating graphite by the froth flotation process?

A. I do not recollect having seen any such instruc-

tions, though there was some discussion of flotation

processes as applied to graphite in the material fur-

nished to me when I went to Australia.

207XQ. Would you use a degree of heat higher

than ordinary atmospheric temperature, say 70°

Fahrenheit, in treating by the froth flotation process

an ore containing ferruginous blende, galena and a

gangue consisting of quartz, rhodonite and garnet?

A. The first step in treating such an ore would, of

course, be to test it on a small scale, and in such a

small scale test I would begin by using a degree of

heat higher than that you have mentioned.

208XQ. Was the ore Avhich you saw treated at the

plant at South Wales submitted by the San Francisco

del Oro mine?

A. I understood that it was.

209XQ. Have you any information as to whether

the results secured by the tests in South Wales of this

ore were satisfactory to the managers of the San Fran-

cisco del Oro mine?

A. Not definitely.

210XQ. You have no personal knowledge, have

you to the effect that the tests at the South Wales plant

were satisfactory to the San Francisco del Oro man-

agement ?

A. I have no personal knowledge on this pomt.
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211XQ. Have you any personal knowledge as to the

adoption of the process as witnessed by you in South

Wales by the San Francisco del Oro mine?

A. I have no personal knowledge on this point.

Adjourned to Monday, February 19, 1912, at 10:30

A. M., at the same place.

New York, February 19, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Mr. Nutter continued:

212XQ. Assuming that labor cost $3.50 a day, coal

$5.00 per ton, sulphuric acid 1^^ cts. per pound, red oil

or impure oleic acid 6 cts. per pound, and that fifty per

cent, concentrates are worth one cent per pound net at

the works, about how low grade an ore could be made

to yield a profit by the froth flotation process as prac-

ticed by Minerals Separation, Limited.'' You may base

your answer upon such an ore as that occuring in the

mine of the Butte & Superior Copper Company.

A. The data as given in the above question is not

sufficient to make an exact estimate of the grade of ore

which it would be possible to treat by the flotation

froth process, as no base price of spelter is mentioned,

as no variation in price of concentrate for variation in

grade from a concentrate assaying fifty per cent, zinc
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is mentioned, the recoveries would have to be assumed

and all of these factors would affect the final result.

213XQ. What is your judgment, from your knowl-

edge of the art, in regard to the percentage of recov-

ery and the percentage of zinc in the concentrates that

would be obtained from the Butte & Superior ore by

the application thereto of the flotation process practised

by Minerals Separation, Limited?

A. My judgment of what the treatment possibilities

are on the Butte & Superior ore is necessarily based on

the results of some small scale experiments made under

my supervision on some samples of ore which were

shipped to me from Butte and Basin, Montana, by per-

sons connected with the Butte & Superior Company, and

purporting to be samples of ore from the Butte & Su-

perior mine. On the basis of tests on these samples,

reports of which bear the date of 10th and 11th of

May, 1911, it would be my judgment that a recovery

of ninety-five per cent, or better of the zinc values in

that ore in a concentrate assaying fifty-one per cent, zinc

or more, would be entirely reasonable to expect by the

application of Minerals Separation froth process.

214XQ. In prior practice upon the commercial field,

has a recovery of ninety-five per cent, ever been se-

cured?

A. In prior practice, so far as I am acquainted

with it, the material treated was in many ways differ-

ent from the Butte and Superior Copper Company's ore

and on a commercial scale such recoveries have not, to
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my knowledge been obtained. I base my answer, how-

ever, upon the relationship which we have found to

exist between results obtained in the small scale ma-

chines, such as the tests referred to were made in, and

the commercial apparatus working on the same ma-

terial.

215XQ. Do you know who first developed and used

this small scale testing machine to which you have re-

ferred ?

A. Not of my own knowledge.

216XQ. In prior operations upon a commercial scale

with the flotation process as practised by Minerals Sep-

aration, Limited, have concentrates been secured in the

case of zinc ores running as high as fifty-one per cent,

zinc, referring to operations running over any consid-

erable length of time, as distinguished from a momen-

tary occurrence?

A. Not to my knowledge.

217XQ. In treating ores by the process practised

by Minerals Separation, Limited, is the practice in any

way modified or affected by the presence in the ore

treated of carbonates?

A. Sometimes.

218XQ. In what manner does the presence of car-

bonates affect the application of the process practised

by Minerals Separation for the flotation of sulphides?

A. It depends on the ore being treated.

219XQ. In what way does it depend on the ore be-

ing treated; that is, what are the other considerations
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besides the presence of carbonates that enter into the

matter ?

A. The presence of carbonates in an ore usually

make for a higher consumption of acid than would be

the case if they were nott±iere. In an ore, therefore, in

which carbonates occur, if it should be found necessary

to use acid, such an adjustment of conditions and ap-

paratus would be advisable as would minimize the ex-

pense incident to any chemical reaction between the

acid and the carbonate in the ore.

220XQ. I presume the principal adjustment of con-

ditions and apparatus that you refer to would be an

adjustment of the amount of acid to meet the require-

ments; would it not?

A. It might easily be found possible to remove to

a considerable degree prior to the application of the

flotation process the carbonate from the ore, which

would have the effect of reducing the acid consumption

and also it would probably be found advisable to oper-

ate the flotation froth process at as low a temperature

as gave good results. The whole matter is one of bal-

ancing costs and of using such a modification of the

process as yielded the best net result from a standpoint

of profit.

221XQ. Why is it that the presence of carbonates

in the ore increases the amount of acid necessary to

be used in those cases in which acid is used in the flo-

tation process?

A. The answer to this is a theoretical conclusion,
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but it seems reasonable to believe that, if in an ore in

the treatment of which it is found necessary to use

acid for the effect which that acid has upon the forma-

tion of a froth, and if in that ore there is a carbonate

which reacts with the acid, the effect of the acid upon

the formation of a froth might not become evident un-

til the chemical reaction with the carbonate has been

more or less completed. There would then, in such

a case, be the amount of acid required to produce the

froth and the amount of acid required to satisfy the

chemical reaction with the ore, which would mean, of

course, that a larger amount of acid would be necessary

than in the treatment of an ore. containing no carbonate

or other acid-consuming mineral.

222XQ. One of the products of the reaction be-

tween sulphuric acid and a carbonate is carbon di-

oxide gas, is it not ?

A. So I believe, yes.

223XQ. Under the circumstances set forth in your

answer to XQ221, this carbon dioxide gas would be

introduced or liberated in the ore pulp; would it not?

A. I think so, yes.

224XQ. And this carbon dioxide gas so liberated in

the pulp would, as in the Elmore vacuum process to

which you have referred, contribute to the flotation of

the oil coated sulphide particles?

A. Not necessarily.

225XQ. Will you explain your answer a little more

fully, stating why carbon dioxide gas liberated in an
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oiled pulp under the conditions prevailing in the prac-

tice of the flotation process would not contribute to the

flotation eflfect?

A. I have observed in experiments that at times

the result of adding sulphuric acid to an ore pulp con-

taining carbonate was to not form a froth of any per-

manence or stability. In fact, such a froth would not

form until the reaction with the carbonate had ceased,

although there was a considerable production of what I

took to be carbon dioxide gas, and I was unable to get

a froth of any permanence or stability until I had add-

ed sulphuric acid in excess of the amount necessary to

satisfy the carbonate.

226XQ. Having added such excess of sulphuric

acid over and above that necessary to satisfy the car-

bonate, the flotative effect then secured was still prob-

ably caused in part, was it not, by the carbon dioxide

evolved from the carbonate?

A. I would not think so.

227XQ. Suppose in the test which you described as

making in a bottle by placing therein water, oil, acid

and an ore containing carbonate, and then shaking the

bottle, producing a froth, would you consider that the

existence of that froth was due in any measure to the

carbon dioxide gas resulting from the action of the

acid upon the carbonate?

A. In such a test, wherein the carbonate was present;^

in~ sufficient quantity to react with all the acid chem-

ically, but was still there in quantity sufficient to pro-
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duce some carbon dioxide, it would be reasonable to

believe that the carbon dioxide had contributed in some

measure to the formation of the froth, assuming that a

froth was formed.

228XQ. And the same thing would be true, would

it not, in the case of carbon dioxide gas evolved in the

pulp during the commercial application of the process?

A. Not necessarily.

229XQ. Will you explain why there is a difference,

if that is your meaning, between the action of carbon

dioxide gas in a bottle and in the apparatus used in the

commercial practice of the process?

A. I can easily conceive that there would be a dif-

ference in the effect of the carbon dioxide in these two

cases on account of the difference in treatment which

is given in a commercial plant as compared with the

treatment in a bottle, as the carbonic acid gas formed

might escape from the pulp before the pulp had reached

that part of the apparatus where the froth was formed.

230XQ. Considering again this bottle test, in which

sulphide ore, a mineral acid, oily matter and water are

shaken in a bottle, the ore containing no carbonate

whatever, what is it that produces the froth or bubbles ?

A. Apparently the shaking of the bottle under these

conditions.

231XQ. And how does the shaking of the bottle

brins; about this result?

A. Presumably by the rather violent agitation of

the pulp mixture.
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232XQ. This violent agitation of the pulp mixture

in the bottle has what detailed effect that results in the

promotion of the frothing effect. That is, why is it

that agitation of the contents of the bottle in the absence

of any matter which gives off gas by chemical reaction,

assists in producing a froth?

A. Presumably by the aeration of the pulp, which

results from the agitation.

233XQ. That is, the shaking of the bottle and agi-

tation of its contents brings about the introduction of air

bubbles in the pulp contained in the bottle?

A. It probably brings about the introduction of air

into the pulp in such a way as to result in a froth being

formed.

234XQ. Are you familiar with any zinc ores car-

rying a carbonate or carbonates, in the treatment of

which upon a commercial scale the use of acid has been

unnecessary? I refer to the flotation process as prac-

tised by Minerals Separation, Limited.

A. No.

235XQ. About what amount of acid is used in the

commercial treatment of zinc ores by the flotation

process practised by Minerals Separation, Limited?

A. The amount used varies with different ores.

236X0. Give some examples of the different

amounts used with different ores.

A. As I have stated previously, the only commer-

cial plants which I am familiar with are those treating

the zinc lead silver ores in Broken Hill, New South
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Wales. In the treatment of some of those ores, my rec-

ollection is that the amount of sulphuric acid used

was from fifteen to twenty-five pounds per long ton of

crude ore, the long ton being 2,240 tons.

237XQ. What oily fe-agent was used at Broken

Hill?

A. During the time I was there the plants were

running part of the time with oleic acid, part of the

time with amyl alcohol or fusel oil, and part of the time

with eucalyptus oil.

238XQ. Can you form any judgment, as an expert

in this art, as to what the effect would be of the pres-

ence of lime, that is, calcium hydroxide, in a pulp

which was being subjected to the flotation treatment

as practised by Minerals Separation, Limited?

By Mr. Williams : Objected to as not warrant-

ed by the direct examination, irrelevant and im-

material. It is submitted that there should be

some limit to the extent to which a defendant may

anticipate possible theories of his own which form

part of his defense by cross-examination under the

guise of testing the qualifications of the witness.

A. It would depend on the particular variation of

the flotation treatment which was ordinarily necessary

for that ore.

239XQ. Have you any knowledge, based upon your

experience, which will enable you to form any judg-
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ment as to the effect of lime in the pulp under any of

the conditions which your last answer contemplates?

By Mr. Williams : Same objection, and it is

stipulated that this objection shall be continued

without repetition to this line of cross-examination.

A. I have had performed under my supervision

some tests in which lime may have been present, but,

as other conditions were varied at the same time, I

would not be sure as to the effect which the presence

of the lime itself had.

240XQ. What finally becomes of the air which is

entrained into the pulp during the agitation which

forms part of the flotation process?

A. This is a theoretical conclusion. Presumably

some of it goes to form the froth and some of it es-

capes without forming a froth.

241XQ. I presume it is possible that some of the

air goes into solution in the water of the pulp, and

that some of the air so dissolved is subsequently lib-

erated. Would that be your judgment?

A. Yes, that seems a reasonable belief.

242XQ. In your testimony you have frequently re-

ferred to the flotation froth process or the agitation

froth process of the Minerals Separation, Limited. Will

you give a definite description of the process to which

you refer by these expressions?

A. I would refer you to my answer to 40XQ as a

reply to this question, but I am willing to supplement

that answer in any way you desire.
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243XQ. In your answer to the question above re-

ferred to, you seem to have based your description of

the process upon its application to the ore of the Butte

& Superior Copper Company. Would the same descrip-

tion apply to the treatment of the ores at Broken Hill,

New South Wales ?

A. Yes.

244XQ. Did the process as described in the answer

to 40XQ apply successfully to the San Francisco del

Oro ores?

A. I have no knowledge of my own as to the com-

mercial success of the tests made on the San Francisco

del Oro ore in South Wales to which you refer. In

general, the process which I described was the process

by which that ore was tested.

245XQ. In treating an ore by the flotation process

practised by Minerals Separation, Limited, assuming,

of course, that the ore is one adapted to yield results

from such process, what would be your judgment, as

an expert in this art, upon the question as to whether

the results would be better or worse with the pulp heat-

ed to 100° than with the pulp heated to 90° Fahren-

heit?

A. It depends on the ore being treated. Some ores

work best with some frothing agents at a lower tem-

perature than 90° F. and some ores work best with

some frothing agents at a higher temperature than

100° F.

246XQ. Assume that the process is being applied
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to the ore of the Butte & Superior Copper Company

and that red oil or impure oleic acid is the oily matter

used, would it be your judgment that the process would

yield better results at 100° than at 90° Fahrenheit?

A. Yes, and it might yield also still better results at
.j

a temperature above 100° Fahrenheit. \

247XQ. Do you think the improvement in results

would continue with an increase in temperature up to

110° Fahrenheit?

A. Yes.

248XQ. Do you think the improvement in results

would accompany the increase in temperature up to

120° Fahrenheit?

A. They might easily do so, yes.

249XQ. Do you think that the improvement in re-

sults would continue with a temperature above 120° ?

A. It has been my experience in testing and work-

ing on such an ore as that of the Butte & Superior

Copper Company, that there is an upper limit of tem-

perature beyond which practically no commercial im-

provement takes place, and that, if the ore pulp is heat-

ed beyond this temperature, it merely means an added

expense and possibly poorer results than could be ob-

tained at a lower temperature. In the tests which have

been made under my supervision on the Butte & Su-

perior ore, the particular point of determining the best

temperature was not gone into, though we got good

results above 120° Fahrenheit.

250XQ. In your reply to 63XQ, you stated that
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you had read the patent granted to Carrie J. Everson.

I show you United States patent 348,157, granted to

Carrie J. Everson, August 24, 1886, that is, a printed

Patent Office copy thereof, and ask you whether that

is the Everson patent to which you referred (Mr.

Scott shows copy of patent to witness).

By Mr. Williams: The objection stated to

63XQ is repeated.

A. Yes.

251XQ. In the application of the flotation process

as practised by Minerals Separation, Limited, are there

any differences in mode of procedure or quantity used

in the case of thin oils and more viscous oils?

A. There are usually obtainable different results

from the use of different oils and, of course, different

oils have different degrees of viscosity, but as to wheth-

er or not the differences in results are obtainable as a

result of the differences of viscosity, I have no knowl-

edge of any data bringing out this exact point.

252XQ. My question was directed more particularly

to ascertain whether, when a thick or viscous oil was

used, the other conditions of the process have to be

adjusted differently as compared with the adjustment

existing when a thin oil is used. Will you answer the

question with that explanation? For instance, when a

thick or viscous oil is used, is the amount of acid, the

degree of agitation and temperature the same as when

a thin oil is used?
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A. The answer to that question is a bit difficult to

make, as other conditions are introduced by the use of

different oils, besides differences in viscosity, and it is

hard to say whether or not the differences in viscosity

had any effect which necessitated variations in adjust-

ment, as you have indicated.
|

253XQ. About what was the proportion of water

to ore in the pulp which you saw treated by the flota-

tion process as practised by Minerals Separation, Lim-

ited, in Australia?

A. My recollection is that the proportion was about

four of water to one of ore by weight, though I did not

make any determinations as to this proportion.

254XQ. Which is the more viscous, impure oleic

acid, sometimes called red oil, or eucalyptus oil?

A. Impure oleic acid.

255XQ. Is there any difference in the quantity of

these two oils which is necessary for the treatment of

ores by the flotation process as practised by Minerals

Separation, Limited?

A. To the best of my belief, yes.

256XQ. Which of the two oils is used in the larger

quantities ?

A. To the best of my knowledge, more oleic acid

per ton of ore is required as compared with eucalyptus

oil to sret the same result.
5"

26i7XQ. Would more or less red oil, sometimes called

impure oleic acid, be necessary in operating the flota-

tion process as practised by Minerals Separation with
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the pulp at 60° Fahrenheit, or with the pulp at a tem-

perature of 120° Fahrenheit?

A. I have not made any tests tending to illustrate

this point one way or another.

258XQ. Do the results secured by the operation of

the small testing machine which you have referred to

correspond in all respects with the results obtained upon

the same ore, with the same proportions of the different

ingredients and at the same temperature when operat-

ing with the apparatus used commercially?

A. There is usually a fairly definite relationship

which we have found to exist between the results ob-

tained with the small scale machine as compared with

the results obtained with a commercial apparatus op-

erating under like conditions of temperature and ap-

proximately the same proportions of the different in-

gredients.

259XQ. As I understand your answer, there is not

an identity of results between the process as carried on

in the test machine and in the commercial apparatus,

other conditions being as nearly the same as they can

be made?

A. The results are not identical; no.

260XQ. Will you describe the small test machine

to which you have referred, or, if you have had more

than one sort of test machine in mind, please describe

all of them?

A. There are two types of small test machines which

we have used in the testing of ores by the flotation
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froth process; both of them, however, operate under

the same general principles and in general in the

same way. The differences are differences of detail

for convenience in handling the tests. One of these is

known briefly as the slide machine. It consists of a

hollow metallic box, divided midway about from the

bottom when it is standing with the closed end down-

ward and so arranged that the upper half can be re-

moved or slid with reference to the lower half along a

slide which forms a part of the machine. In the bot-

tom of the lower half there is what is called an im-

peller, which is used for agitating the ore pulp mixture,

and which is driven at rather a high speed by a shaft

coming up through a stuffing box in the bottom.

The box or agitating chamber has a square cross-sec-

tion. In one side of this square metallic box there are

two small panes of glass inserted and forming a part

of that side to enable the appearance of the test to be ob-

served. One of these pan€S is above and the other below

the plane of division. In one corner of the bottom of the

box there is an outlet valve for conveniently removing

the ore pulp remaining in the lower half of the ma-

chine after a test is completed. The agitator shaft or

spindle carries a small pulley on its lower end below

the metallic box, which pulley is rotated by a belt from

some convenient source of power.

In the other testing machine, the agitation chamber

is similar in appearance to a large, round glass bottle

with the bottom removed and with the end which usual-
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ly carries the cork downward. This bottle has arranged

in it baffles for breaking up the swirl of the pulp being

agitated, which gives a more violent agitation. The

agitation in such a machine is usually performed by an

impeller rotating near the cork end of the inverted

bottle and carried on a shaft or spindle introduced into

the pulp from above, which is driven by some con-

venient source of power. The opening in the bot-

tom of the bottle is used for drawing off the ore pulp

mixture after a test is completed. In this machine the

concentrate is removed by skimming it off from the

surface of the liquid with a spoon or otherwise, while

in the other or slide machine the concentrate is removed

by forming it above the line of division of the two

parts and by sliding the upper part relative to the lower

part. This last action cuts the top of the ore pulp mix-

ture off, as it were, and with it the froth which has

been allowed to rise to the surface.

261XQ. Have you seen any other form of small

testing machines for use in testing flotation processes?

A. It is my recollection that there were a number of

different types of machines in the London testing works

that had been used at different times, but I never ob-

served them carefully.

262XQ. Which of the two machines you have de-

scribed in answer to 260XQ wxre used by you in the

various tests to which you have referred in your testi-

mony?

A. The tests which I witnessed in Australia with a
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small machine were made with the type consisting of a

bottle with the bottom cut off. The other tests were

made with the slide machine.

263XQ. In the boxes or spitzkasten which you have

seen in commercial operation in the practice of the flota-

tion process, as practised by Minerals Separation, Lim-

ited, Avas an up-current of water maintained in those

spitzkasten? That is, an up-current of water, not a

portion of the pulp being treated?

A. I assume in my reply that you refer to the spitz-

kasten on the surface of the liquid in which the fl^ota-

tion froth has formed. In these spitzkasten there were

no such up-currents to my knowledge.

264XQ. In the apparatus which you have seen in

commercial operation in the practice of the flotation

process as used by Minerals Separation, Limited, was

the pulp after agitation conducted in a thin layer to a

trough or over an apron between the mixing or agitat-

ing box and the box in which the froth was permitted to

form ?

A. My recollection is that the connection between

the agitating box immediately preceding any given sep-

arating box was a hole in the dividing partition between

them.

265XQ. This hole, of course, being below the sur-

face of the pulp?

A. Yes.

266XQ. In referring to the Elmore vacuum process,

you stated that, in your judgment, any air which might
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be entrained in the pulp by the action of the agitator

or mixing blades in the mixing trough would be likely

to escape before the pulp reached the U tube by rea-

son of the fact that the pulp passed through an open

trough. Would not a similar action be likely to take

place in the process practised by Minerals Separation,

Limited, if the pulp were allowed to pass from the agi-

tating box in the form of a thin layer exposed to the

atmosphere in its passage to the separating box?

A. Not necessarily, as it has been my observation

that air can be bubbled into or through an ore pulp

without giving any flotative effect, and it would be my

belief that the bubbles entrained by the relatively slow

moving blades in the mixers in the Elmore vacuum

process would act in a similar way to bubbles blown

into the pulp. With the agitation froth process, how-

ever, it would seem reasonable to expect that, if the

pulp passed through such an open launder as you de-

scribe, the bubbles in coming to the surface of the pulp

would come to the surface as a flotation froth and not

escape into the air,

267XQ. In the flotation process as you have seen it

practised by Minerals Separation, Limited, was the

pulp at any stage of the process conducted into cham-

bers and subjected to the action of air at a higher pres-

sure than atmospheric pressure?

A. No, I never saw this tried.

268XQ. Referring to "Complainants' Exhibit, Nut-

ter Drawing of Defendant's Plant, Sheets 1 and 2," at
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the time you were in the plant or in its neighborhood,

did you see anything taking place in the part which

you have designated on Sheet 1 as launder A?

A. No.

269XQ. In what form was the ore which you saw

supplied to the Basin plant?

A. As I recollect it, the ore was supplied to the flo-

tation plant as a wet ore pulp or mud.

270XQ. Did you see ore supplied to the plant in

any other form than as this mud?

A. Not to my recollection.

271XQ. Did you see acid supplied to the material

being treated?

A. No.

272XQ. Did you see oil being supplied to the ma-

terial being treated; that is, oleic acid or oily matter of

any kind?

A. No.

273XQ. What means did you use, if any, in estimat-

ing the speed of rotation of the agitators ?

A. The appearance only.

274XQ. This pulp which was supplied in the form

of a mud was not what would be termed a free flowing

pulp, was it?

A. Not up to the time it entered the flotation ap-

paratus.

275XQ. It was wet, however, was it not, that is a
n/

sort of mush ol mud?

A. As I recollect it, yes.
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276XQ. From your knowledge of this art, would

you say that sulphuric acid as used in the flotation

process practised by Minerals Separation, 'Limited, has

any effect in the way of increasing the selective action

of the oily matter for sulphides as distinguished from

the gangue or other part of the ore?

A. In general, yes, though there are some ores on

which we find it unnecessary to use sulphuric acid.

277XQ. What was your purpose in going to Basin,

Montana, in August, 1911, at the time you visited the

Basin plant which you have referred to?

A. To corroborate the information which I had to

the effect that Mr. Hyde was infringing my Company's

processes and to test whether or not that information

was true.

278XQ. Was your meeting with Mr. Hyde, at the

time he refused to permit you to enter the Basin plant,

the only time you met him upon this visit?

A. We spent most of the time between trains in

each other's company.

279XQ. Between what trains?

A. Between the time of arrival of the train on which

I went to Basin, and the time of departure.

280XQ. Did you arrive and depart on the same

day?

A. Yes. I got there shortly after the middle of

the afternoon, as I recollect it, and departed about

nine o'clock that evening.

281XQ. Did you have dinner at Basin with Mr.

Hyde before you left?
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A. Yes.

282XQ. Did you return to Basin that same even-

ing?

A. No.

283XQ. Was it the next day that you came back?

A. The first visit I made to Basin, when Mr. Hyde

refused me admission to the plant, was on August 8.

The next visit, when I went in and inspected the plant,

was on August 10.

284XQ. Where did you and Mr. Hyde have dinner

on this evening of August 8th?

A. At his house.

285XQ. How did it happen that you had dinner at

his house?

A. Mr. M. W. Atwater and I were together and

he invited the two of us and the mill superintendent of

the Basin mill.

286XQ. Where did you go when you left Basin on

the night of August 8th?

A. Back to Butte, Montana.

287XQ. What are the relative positions of Butte,

Basin and Helena, Montana?

A. In general, Helena is in a northerly direction

from Butte and Basin is on the railroad connecting

Butte and Helena, and I think in a general northerly

direction from Butte.

288XQ. Is Basin between Helena and Butte?

A. By railroad, yes.

289XQ. What was this south-bound train that you
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rode on when you went to Basin on August 10th, 1911

;

a regular schedule passenger train?

A. I believe there was a regular schedule passen-

ger train running from Helena to Butte and stopping

at Basin.

290XQ. What time does this train leave the point

where you boarded it?

A. I boarded it at a point between Basin and

Helena, as I remember some time between eight and

nine o'clock in the evening, or thereabouts. It was

the same train or a train operating on the same sched-

ule, as I remember it, as the one I left on when I went

from Basin to Butte at the time of my other visit. I

had previously gone earlier in the day of this second

visit from Butte to a point between Basin and Helena.

291XQ. What was your purpose in going earlier

in the day to this point between Basin and Helena?

By Mr. Williams : Objected to as not warrant-

ed by the direct examination, and altogether ir-

relevant and immaterial, as well as incompetent.

A. I went to this other point for the purpose of

stopping off between trains and seeing another man on

a matter of other business.

292XQ. As I understand it, you passed through

Basin on the way from Butte to this point between

Helena and Basin where you went to see this other

man?

A. Yes.
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293XQ. I understand that it was on the morning

of August 11, after your visit to the Basin plant, that

you left Basin for Helena. At what hour did this

train leave which you took from Basin to Helena on

the morning of August 11?

A. Rather early in the morning, as I remember

it; about nine o'clock.

294XQ. After you had finished your business in

Helena upon arriving there from Basin on August 11,

1911, where did you next go?

A. I went back to Butte.

295XQ. You had no business in Helena, had you,

other than preparing the drawing which you have re-

ferred to in your testimony and sending the bottle con-

taining the concentrate which you say you took from

the mill at Basin?

A. I did not prepare the drawings I have referred

to in Helena, as I believe that I have stated previous-

ly that they were prepared in Butte upon my return

there from Helena. Yes, I did have other business in

Helena besides that of sending the bottle containing the

concentrate which I took from the flotation plant at

Basin.

296XQ. When you saw Mr. Hyde upon the oc-

casion when he refused to permit you to enter the plant

at Basin, did he tell you that, while he would not per-

mit you to enter the plant, he would be perfectly will-

ing to permit an investigation by an impartial officer

of the court if any legal procedure existed for such an

arrangement ?
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A. My recollection is that he said something of this

sort.

297XQ. Did not Mr. Hyde also state to you that

the operations in the Basin plant involved new opera-

tions which he had invented and which he desired to

keep secret?

A. Yes.

298XQ. You have stated that, when you met Mr.

Hyde at the Basin plant, you told him that you knew

he was operating a flotation plant in infringement of

your Company's patents. Did you really know this or

think you knew it?

A. From the information which I had I felt sure

of it.

299XQ. Did you not tell the shift foreman of the

Basin plant that he need not fear getting in trouble

about your admission to the plant, as you would get

him a better job if he lost the position he was holding?

A. After I had left the plant and had secured the

sample of concentrate which I have referred to, I stat-

ed that this shift foreman followed me down the rail-

road track. He asked me to surrender the sample,

which I refused, and then he asked me to go with him

to Mr. Hyde's house and explain to Mr. Hyde what I

had done, which I refused. He expressed some anx-

iety as to the effect upon his position of my visit to the

plant and taking a sample away; in fact, seemed to be

considerably worried as to the possibility of losing his

job. As he had acted altogether in a praiseworthy
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manner from the standpoint of his employers and

seemed to be a man of a good type, I made up my mind

that, if he lost his job as a result of what I had done,

I would take care of him and give him one myself, and

I told him so.

300XQ. Do you know the mineralogical composi-

tion of the ore of the Butte & Superior Copper Com-

pany's mine ?

A. In a general way, yes.

301XQ. Will you please state the mineralogical

composition of that ore?

A. As I recollect it, the ore contains sphalerite, or

perhaps it may be the variety marmatite, at any rate

zinc sulphide, some galena, a little copper sulphide in

some parts of the mine, I understand, quartz, and vari-

ous silicates. There may be other minerals than these

in the ore, but I do not recollect them at present.

302XQ. Is not manganese carbonate an element of

the Butte & Superior ore?

A. I have been told there is manganese carbonate

in the ore.

303XQ. What did you actually find yourself in the

Butte & Superior ore?

A. I never made any careful examination of the ore

and practically all of the information which I have

given as to its composition is hearsay. I recollect see-

ing a pink mineral underground, which I was told was

manganese carbonate and which may have been such.

304XQ. W^as this pink mineral abundant?
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A. As I recollect it, the distribution of it was rather

spotty; some stopes containing it in some quantity

and others not.

305XQ. Have you any knowledge as to the pro-

portion of the different minerals which you have men-

tioned are present in the Butte & Superior ore?

A. Hearsay information only.

306XQ. In the references^ which you have made in

your testimony to such ores as the Butte and Superior

ores, did you have in mind these sulphide ores gen-

erally or, if not, what did you have in mind?

A. I had in mind the zinc sulphide ores with what

is called a silicious gangue, such ores as have zinc

for their chief valuable mineral.

307XQ. Would the presence in an ore of consid-

erable quantities of kaolinized feldspar interfere with

the classification of that ore as one having a silicious

gangue ?

A. The presence of kaolinized feldspars, or clayey

matter, in an ore would have some effect upon the

classification given to the ore for any particular purpose

undoubtedly; but whether it would act as an interfer-

ence with the classification would depend upon the re-

sults aimed at by the classification. I have used the

term classification as meaning hydraulic classification;

that is to say, the separation of a crushed or pulverized

ore into different portions by means of the different

rate of settlement in water of different mineral par-

ticles, this being its ordinary use in referring to ore

treatment.
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308XQ. The question does not refer to ore treat-

ment, but is intended to elicit your judgment as to

whether an ore containing a considerable quantity of

kaolinized feldspar would properly be called a silicious

ore.

A. It might be termed with propriety a clayey ore,
|

but as kaolin is a silicate mineral such an ore could

with equal propriety be termed an ore with a silicious

gangue. In general parlance, the term silicious gangue

is used to distinguish between ores having a gangue

of silicate minerals and an ore having a carbonate

gangue, such as limestone.

309XQ. In the language of metallurgy or mineral-

ogy is not the term silicious confined to ores containing

silica as distinguished from ores containing clayey

bodies, irrespective of whether such clayey bodies are

silicates or not?

A. In general I think that the designation is used

to indicate the predominant gangue mineral. If an

ore had a large quantity of clay consistently through-

out, it would probably be referred to as a clayey ore

with quartz in it if silicia were also present as quartz

in any substantial quantity. If the predominant min-

eral was quartz or any other non-clayey silicate, such

as unkaolinized feldspar, I think it would in general

be termed a silicious ore.

Cross-examination closed.
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Re-direct-examination by Mr. Williams:

310RDQ. I do not quite understand your answer

290 XQ. Will you please state just what you meant

in that answer?

A. The train referred to there is, as I remember

it, a train running south from Helena to Butte, stop-

ping at the different points between these stations.

It was the train on which I returned from Basin to

Butte at the time my visit there on Atigust 8. At the

time of my visit on August 10th, I had previously

gone to a point north of Basin, and when this train

came along I boarded it and went on it to Basin where

I got off, about nine o'clock in the evening, as I re-

member, or it may have been somewhat earlier.

311RDQ. You have identified the wrappers which

were upon the package containing the defendant's con-

centrate sent to me by registered mail from Helena,

Montana, on August 11, 1911, but I have not asked

you to describe the manner in which you wrapped up

this parcel. Please do so.

A. This bottle, containing the sample of concen-

trate, which I had placed in it immediately after my

visit to the flotation plant at Basin and which had

been continuously in my possession up to the time when

I sent it by registered mail to Mr. Williams, I first

wrapped up in a new sample sack and then wrapped

the paper wrappers about the package so made.

312RDQ. Assume that you were testing an ore in

the slide machine, such as you have described, and
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that the phenomena described by you in answer to

lllXQ appear, to wit, a loose agglomeration of mineral

particles in the bottom of the box or vessel after agita-

tion had ceased. What would you do next?

A. I would give further agitation to the ore pulp

in such a test, with the expectation that further agita-

tion would bring such a loose agglomeration up as a

froth.

313RDQ. Assume that such further agitation did

not bring up this loose agglomeration as a froth, what

would you do next?

A. I would throw the test away and make another

one, using less oil or oily matter, as I would take this

phenomenon to be a sign of over-oiling.

Redirect-examination closed.

Deposition closed.

EDWARD H. NUTTER.

Adjourned to Tuesday, February 20, 1912, at two

o'clock P. M., at the same place.

New York, February 20, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

CHARLES F. CHANDLER, a witness produced

in behalf of complainants, having been duly cautioned

and sworn, testified as follows:
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Direct-examination by Mr. Williams:

IQ. Please state your name, age, resident and oc-

cupation.

A. Charles F. Chandler; seventy-five years of age;

chemist by occupation; residence, the City of New
York.

2Q. Please state your education and other qualifica-

tions to testify as an expert in the subject matter in

controversy, which is a process for the treatment of

ores. In answering this question, please briefly sum-

marize your experience as a teacher, the degrees which

have been conferred upon you, and your general ex-

perience as an expert testifying in suits involving met-

allurgical matters.

A. I was educated as a chemist at Harvard Uni-

versity, and the Universities of Goettingen and Ber-

lin. I studied especially physics, chemistry, mineralogy

and geology. I began to teach these subjects at Union

College in 1857, lecturing upon, among other things,

the chemistry of the metals, and teaching qualitative

analysis, assaying, mineralogy and geology.

In 1864 I came to New York and was one of the

founders of the School of Mines at Columbia Univer-

sity, teaching particularly chemistry, including the

chemistry of the metals, for a time geology, and for a

considerable length of time assaying. I had the good

fortune to be the inventor of the assay weights which

are now generally employed in the United States and
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Great Britain. I have consequently had to do with

minerals and ores and the extraction of metals from

their ores. I have been frequently called upon for the

last forty years either to investigate matters connect-

ed with the metals and their extraction and with pat-

ent and other litigations involving ores and metals,

such as the ores of gold, silver, lead, copper, tin and

antimony. I was employed as an expert in the alumi-

num litigations, in the casting of steel, in the harden-

ing of armor plates, manufactured carborundum, was

an expert in the famous Johannesburg suit of Thomas

and McArthur relating to the cyanide treatment of

gold ores, was an expert in the slime filteration suit of

Butters and Moore, and other cases. I have received

the degree of Doctor of Philosophy from the Univer-

sity of Goettingen, Doctor of Laws from both Union

College and Columbia University, Doctor of Medicine

from the University of New York, and Doctor of

Science from Oxford.

3Q. Have you examined the patent in suit No.

835,120, issued November 6, 1906, for improvement

in Ore Concentration, and do you understand it?

A. I have examined this patent and I understand it.

4Q. Please now explain the invention pointed out

in all claims of the patent, excepting claims 4, 8 and 13,

and the specification and drawing so far as may bu

necessary to that end.

By Mr. Kremer: Defendant objects for the



137
Butte & Superior Mining Company.

Charles F. Chandler.

reason that the witness is called upon to predicate

expert testimony upon facts not shown by the

record, and the basis of the testimony is too in-

definite to permit the same being competent at

this time.

It is stipulated that this objection shall be con-

tinued without repetition to all questions along

this line.

A. This patent is entitled "Ore Concentration" and

I cannot indicate the character of the invention better

than by quoting:

''This invention relates to improvements in the

concentration of ores, the object being to separate

metalliferous matter, graphite, and the like from

gangue by means of oils, fatty acids, or other sub-

stances which have a preferential affinity for

metalliferous matter over gangue."

Before beginning to describe the nature of their in-

vention, the patentees refer to the Cattermole granu-

lation process, in which oily matters were employed in

ore concentration in a matter totally different from

that of the patent in suit. I cannot do better than

quote from the specification, as follows

:

'Tn the process described in the previous United

States patent. No. 777,27Z, granted to A. E. Cat-

termole, an amount of oil varying from four per

cent, to six per cent, of the weight of metallifer-
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ous matter present is agitated with an ore pulp,

so as to form granules which can be separated

from the gangue. In the previous United States

patent, No. 777,274, granted to A. E. Cattermole

and others, a similar method of separation is em-

ployed, oleic acid being produced in sitit in the

ore pulp."

Without going into details I would state, that in

both these patents so large an amount of oily matter

is employed as to agglomerate together the metalliferous

matter contained in the ore into granules or pellets of

substantial size, but at the same time the amount of

oily matter is not sufficient to float the metalliferous

matter, but, on the contrary, the pellets, owing to the

specific gravity of the metalliferous matter, are so

heavy they remain at the bottom of the vessel con-

taining the pulp, even when an up-current of water is

employed, while the non-metalliferous matter or gan-

gue, while being considerably heavier than water, are

nevertheless carried up through the liquid and dis-

charged over the upper edge of the vessel, the result

bing a comparatively complete separation of the metal-

liferous matter which passes away with the upward

current of w^ater.

The patentees then go on to explain the nature of

their invention. They make the following statements

:

"We have found that if the proportion of oily

substance be considerably reduced—say to a frac-
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tion of one per cent, on the ore—granulation

ceases to take place, and after vigorous agitation

there is a tendency for a part of the oil-coated

metalliferous matter to rise to the surface of the

pulp in the form of a froth or scum."

This discovery is the foundation of the invention de-

scribed and claimed in this patent. The patentees then

go on to describe the peculiarities of the process which

they have devised, making the following statement:

"This tendency is dependent on a number of

factors."

The first item refers to the use of a small quantity

of acid and is given in the following words:

"Thus the water in which the oiling is effected

is preferably slightly acidified by adding, say, a

fraction of one per cent, up to one per cent, of

sulphuric acid or other mineral acid or acid salt,

the effect of this acidity being to prevent gangue

from being coated with oily substance, or, in other

words, to render the selective action of the oil

more marked; but it is to be understood that the

object of using acid in the pulp according to this

invention is not to bring about the generation of

gas for the purpose of flotation thereby, and the

proportion of acid used " is insufficient to cause

chemical action on the metalliferous minerals

present."
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The second factor referred to as influencing the

tendency for the oil-coated metalliferous matter to rise

to the surface of the pulp and form a froth or scum is

the application of heat to the pulp, that is, the mix-

ture of ore and water, and is stated in the following

quotation

:

"Again, we have discovered that the tendency

for the oily substance to disseminate through the

pulp and the rapidity with which the metalliferous

matter becomes coated is increased if the pulp is

warm."

In other words, warming quickens the action of the

oil. The third factor which the patentees mention

refers to the necessity of reducing the ore to a state of

fine subdivision so that the oiled particles of metalli-

ferous matter may readily rise to the surface in the

form of foam. It is stated in the following words

:

''The formation of froth is assisted by the fine

pulverization of the ore, and we find that slime

mineral most readily generates scum and rises to

the surface while larger particles have less ten-

dency to be included in the froth."

The next topic taken up by the patentees in the

specification refers to the fact that ores are not all

alike and that different ores may require the use of

different oily materials in order to secure the desired

separation of the metalliferous matter from the gangue
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by the production of a froth. The following is a state-

ment from the specification:

'The proportion of mineral which floats in the

form of froth varies considerably with different

ores and with different oily substances, and be-

fore utilizing the facts above mentioned in the

concentration of any particular ore a simple pre-

liminary test is necessary to determine which oily

substance yields the proportion of froth or scum

desired."

This is the general statement of the invention. The

patentees then follow the statement with an example,

selecting an ore containing ferruginous blende, that is,

sulphide of zinc containing iron, and galena, which is

sulphide of lead, and a gangue consisting of quartz,

rhodonite, and garnet. They direct that this ore finely

powdered is to be mixed with water containing either

a fraction of one per cent, or even one per cent, of a

mineral acid or acid salt, mentioning sulphuric acid or

waters containing ferric sulphate.

The oily matter which they recommend in this case

is oleic acid in very small proportions from 0.02 per

cent, to 0.5 per cent, on the weight of the ore; reduc-

ing these quantities to pounds of oleic acid per ton of

2,000 pounds of ore, I find that 0.02 per cent, of oleic

acid is four-tenths of one pound or less than six and

one-half ounces to the ton, while 0.5 per cent, is ten

pounds to the ton of ore of oleic acid.
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They direct that the mixture be warmed to from

2>0° to 40° Centigrade, which would be 86° to 104°

Fahrenheit, and they further direct that the mixture

shall be briskly agitated for from two and a half to ten

minutes, until the oleic acid has been brought into effi-

cient contact with all the mineral particles in the pulp.

Then they state that

"When agitation is stopped, a large proportion

of the mineral present rises to the surface in the

form of a froth or scum, which has derived its

power of flotation mainly from the inclusion of

air bubbles introduced into the mass by agitation,

such bubbles or air films adhering only to the

mineral particles which are coated with oleic acid."

They then state

—

"The minimum amount of oleic acid which can

be used to effect the flotation of the mineral in

the form of froth may be under 0.1 per cent, of

the ore ;/ but this proportion has been found suit-

able and economical."

0.1 per cent, of the ore is two pounds of oleic acid

to the ton of 2,000 pounds of ore, that being the ton

usually employed in the United States.

The patentees state that if the ore is crushed to

ninety meshes to the linear inch, which means so that

it will all pass through a seive of that mesh, that the

froth may contain as much as 70 or 80 per cent, of the
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metalliferous matter present in the ore. All that re-

mains after the froth is produced is to remove the same

by skimming or otherwise.

No particular apparatus is claimed in this patent for

the carrying out of the process, although, in order to

make the process clearer to the reader, an apparatus

is figured and described, which is suitable for the pur-

pose.

This is the process of the patent.

Turning to the claims I notice that

—

Claim 1 calls for

—

''1. The herein-described process of concen-

trating ores which consist in

(a) mixing the powdered ore with water,

(b) adding a small proportion of an oily li-

quid having a preferential affinity for metalli-

ferous matter (amounting to a fraction of one

per cent, on the ore^

(c) agitating the rnixture until the oil-coated

mineral matter forms a froth, and

(d) separating the froth from the remainder

by flotation."

Claim 2 calls for—
''2. The herein-described process of concen-

trating ores which consists in

(a) mixing the powdered ore with slightly

acidified water.
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(b) adding a small proportion of an oily li-

quid having a preferential affinity for metal-

liferous matter (amounting to a fraction of one

per cent, on the ore),

(c) agitating the mixture until the oil-coated

mineral matter forms into a froth, and

(d) separating the froth from the remainder

by flotation."

Claim 3 calls for

—

"3. The herein-described process of concentrat-

ing ores which consists in

(a) mixing the powdered ore with slightly

acidified water,

(b) adding a small proportion of an oily li-

quid having a preferential affinity for metal-

liferous matter (amounting to a fraction of one

per cent, on the ore),

(c) warming the mixture.

(d) agitating the mixture until the oil-coated

mineral matter forms into a froth, and

(e) separating the froth from the remainder

by flotation."

Claim 5' calls for

—

"5. The herein-described process of concentrat-

ing ores which consists in

(a) mixing the powdered ore with water,

(b) adding a small portion of oleic acid

amounting to 0.02-0.5 per cent, on the ore,
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(c) agitating the mixture until the oleic acid

has been brought into efficient contact with the

mineral and has formed a froth therewith, and

(d) separating the froth from the remainder

by flotation."

Claim 6 calls for

—

''6. The herein-described process of concen-

trating ores which consists in

(a) mixing the powdered ore with water con-

taining a fraction of one per cent, of sulphuric

acid,

(b) adding a small proportion of oleic acid

amounting to 0.02-0.5 per cent, on the ore,

(c) agitating the mixture until the oleic acid

has been brought into efficient contact with the

mineral and has formed a froth therewith, and

(d) separating the froth from the remainder

by flotation."

Claim 7 calls for

—

*7. The herein-described process of concentrat-

ing ores which consists in

(a) mixing the powdered ore with water con-

taining a fraction of one per cent, of sulfuric

acid,

(b) adding a small proportion of oleic acid

amounting to 0.02-0.5 per cent, on the ore.
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(c) warming the mixture to 30° -40° Centri-

grade,

(d) agitating the mixture until the oleic acid

has been brought into efficient contact with the

mineral and has formed a froth therewith, and

(e) separating the froth from the remainder

by flotation."

Claim 9 calls for

—

''9. The process of concentrating powdered

ores which consists in separating the mineral from

the gangue by

(a) coating the mineral with oil in water con-

taining a small quantity of oil,

(b) agitating the mixture to form a froth, and

(c) separating the froth."

Claim 10 calls for

—

"10. The process of concentrating powdered

ores which consists in separating the mineral from

the gangue by

(a) coating the mineral with oil in water con-

taining a small quantity of oil,

(b) w^arming the mixture,

(c) agitating the mixture to form a froth, and

(d) separating the froth."

Claim 11 calls for

—

"11. The process of concentrating powdered
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ores, which consists in separating the mineral from

the gangue by

(a) coating the mineral with oil in water con-

taining a small quantity of oil, and a quantity of

acid insufficient to cause chemical action on the

m(^alliferous minerals present,

(b) agitating the mixture to form a froth, and

(c) separating the froth."

Claim 12 calls for

—

"12, The process of concentrating powdered

ore which consists in separating the minerals from

gangue by

(a) coating the minerals with oil in water

containing a fraction of one per cent, of oil on

the ore,

(b) agitating the mixture to cause the oil-

coated mineral to form a froth, and

(c) separating the froth from the remainder

of the mixture."

In reviewing these claims I notice that in all of them,

first, the ore is to be mixed with water.

Second, the mixture is to be agitated.

Third, an oily liquid is to be added.

Further, in three of the claims, 5, 6 and 7, the par-

ticular oily liquid, oleic acid, is directed.

And further I notice that in all of these claims, the

amount of oily liquid is specified, either as a fraction

of one per cent., as in claims 1, 2, 3 and 12, or as a
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small quantity in claims 9, 10 and 11, or to the per-

centage, in the cases of oleic acid, .02 to .50 per cent,

in claims 5, 6 and 7..

Fourth. The addition of acid to the water is men-

tioned in claims 2, 3, 6, 7 and 11, and sulphuric acid

is referred to specifically in claims 6 and 7. The per-

centage of acid to the water is specified as a fraction

of one per cent, in claims 6 and 7. In claim 11 the

percentage of acid is not mentioned, but it is stated that

the quantity of acid employed must be insufficient to

cause chemical action on the metalliferous minerals

present.

Fifth. The application of heat or the warming of

water or mixture of oil and water is mentioned in

claims 3, 7 and 10, and in claim 7 it is said,

"warming the mixture to 30°-40° Centigrade,"

equivalent to 86°- 104° Fahrenheit.

Sixth. In every claim the separation of the froth is

mentioned as the end of the process.

Adjourned to Wednesday, February 21, 1912, at

two o'clock P. M., at the same place.

New York, February 21, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination of Dr. Chandler continued:

5Q. Have you read the deposition of Edward H.

Nutter which precedes your present deposition?
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A. I have.

6Q. Mr. Nutter testified that he sent to me by

registered mail a sample of defendant's concentrate

and he identified the inner and outer wrappers of that

bottle, which are in evidence as ''Complainants' Exhibit,

Inner Wrapper of Defendant's Concentrate" and "Com-

plainants' Exhibit, Outer Wrapper of Defendant's Con-

centrate." Please state what you know as to the iden-

tity of these exhibits and as to the subsequent history

of that package and bottle.

A. Referring to my note book, I find the follow-

ing entry in my own handwriting:

"August 18, 1911, Friday.

Office Henry D. Williams, 76 William Street.

Package of ore in small bottle from Mr. E. H.

Nutter, Helena, Montana. Opened in Mr. Henry

D. Williams' office by C. F. Chandler in presence

of Mr. Williams and Mr. Oscar Spitzer. Seals

and marks intact. Bottle taken by C. F, C. for

analysis."

This bottle has been in my possession ever since. I

brought it here this morning and I have wrapped it

up in the original papers as it was wrapped when I

opened it. I find that I have endorsed, on the wrapper

the fact that I opened it on the 18th of August. I also

find that I made the same endorsement on the inner

wrapper, and I now produce the bottle as I received

it originally except that it now bears a label with my
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laboratory number, 4,289. The sample contained in

the bottle is not in the same condition that it was in

when I received it upon opening the package. At that

time it was moist and adhered more or less to the inside

of the bottle. The first thing I did with it was to wash

it out with pure ether, using several applications, filter-

ing the ether and returning the small portion of the ma-

terial which came out with the ether to the bottle and

allowing the ether which adhered to it to evaporate.

Consequently the powder is now dry.

7Q. What, if anything, have you done in the way

of examination of and testing the material which was

in this bottle when you received it and which is now,

as you state, in a dry condition, and what did you find

as the result of your examination and test as to the

materials that were present in this bottle?

A. The first thing I did, after extracting with

ether, was to evaporate the ethereal solution in a glass

vessel, and I found that it left behind an oily residuum

which I tested to see if it were a fatty oil or a free

fatty acid. I found that it dissolved freely in 80 per

cent, alcohol, which is a characteristic of oleic acid,

oils in general not dissolving in alcohol. I found that it

was non-volatile at 212° Fahrenheit and that it had no

odor characteristics of any essential oil. It had the

ordinary oily odor of oleic acid. It was insoluble in

water. I put some water upon it and this water showed

an acid reaction to litmus paper. I tested the water

after it had been in contact with the oil by adding a
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drop of hydrochloric acid dilute and some barium

chloride and detected the presence of a small quantity

of sulphuric acid. In order to make sure that the oil

contained no ore, fine particles of ore, I redissolved

it in ether and found the solution to be perfectly clear

and limpid, showing that the oil was free from mineral

matter. I weighed the oleic acid and found that it

weighed .0737 gram. I then weighed the dry concen-

trate and found it to weigh 20.452 grams, and on cal-

culating the percentage of oleic acid I found it to be

0.36 per cent., which is equivalent to 7.2 pounds per

ton of 2,000 pounds of the concentrate.

I then began an analysis of the contents of the bot-

tle, which was continued and completed by my assoc-

iate. Prof. J. Floyd Metzger, who is at the head of the

department of Analytical Chemistry in our School of

Mines and the other schools of applied science. The

results of this analysis are as follows

:

Percentages.

Insoluble residue 3.04

Zinc 55.47

Sulphur of zinc 27.14

Zinc sulphide 82.61

Iron 1.80

Lead 0.59

Copper 0.76

Manganese 2.99

We did not determine the amount of sulphur in the

ore. We simply calculated the amount of sulphur
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necessary to convert the zinc into sulphide. Nor did

we determine the earthy matter in the ore. The water

associated with the ore in the bottle weighed 8.55

grams. The bottle now contains all of the material

except what was employed in making the analysis. I

might say further that I examined the powder con-

tained in the bottle critically under the microscope and

found that it was a metallic mineral having the ap-

pearance of zinc blende, sulphide of zinc.

By j\Ir. Williams : The bottle produced by the

witness and the material therein are offered in

evidence and marked "Complainants' Exhibit, De-

fendant's Concentrate."

By Mr. Kremer : Defendant objects to the offer

in evidence of the alleged concentrates for the

reason that it is shown from the record that no

part of the contents of the bottle here offered is

in the same condition as when received and opened

by the witness, no part of the original froth or

concentrate with its various ingredients having

been preserved so as to identify the character of

the original contents of the bottle.

8Q. Did you make any determination as to the

physical condition as to size of particles in ''Com-

plainants' Exhibit, Defendant's Concentrate"? And,

if so, what did you do?

A. I took it up into the laboratory of the School

of Mines and sifted it through their standard sieves. I
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found that 99.91 per cent, passed through 150 mesh

sieve, while 9/100 of one per cent, failed to do so,

about one-third of that .09 of one per cent, lodged on

the 60 mesh sieve; about another third, a little more

than a third, lodged on the 80 mesh sieve; a little less

than one-third of the .09 of one per cent, lodged on

the 100 mesh sieve, while a mere trace lodged on

the 150 mesh sieve. I united all the portions together

again and returned them to the bottle. I would say that,

in speaking of the sieve, the number represents the num-

ber of holes to the linear inch; sieve 60 means a sieve

with 60 holes to the inch, and so on.

9Q. Did you make any tests of the oil extracted

from this concentrate in addition to what you have

described ?

A. I tested the oil for sulphur, with the assistance

of Dr. Metzger, and we found .00033 gram of sulphur;

which is one-third of one millegram, a quantity so

small as to be negligible.

It is stipulated that a specimen of defendant's

ore in partially crushed condition was received by

counsel for complainants and that the specimen

now produced marked ''Complainants' Exhibit, De-

fendant's Coarse Crushed Ore" is such specimen

which has been subjected to a subsequent crush-

ing operation now to be described.

lOQ. I now hand you "Complainants' Exhibit, De-

fendant's Coarse Crushed Ore," and ask you to state

what you did with it after I delivered it to you.
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A. I opened the bag of this material, examined it,

took out a sample as nearly a fair average as possible

for analysis, which was made by Dr. Metzger, with

the following result:

Percentages

Insoluble Material 57.37

Zinc 21.18

Copper 0.48

Oxide of iron 3.55

I subsequently took the rest of the contents of the

bag to the School of Mines building and had it ground

in our regular mill, making sure at first that the mill

was perfectly clean. It was first ground so that it

all went through a 40 mesh sieve. The material that

had passed through the 40 mesh sieve was then sifted

on an 80 mesh sieve and the portion Avhich failed to

pass through this sieve was ground again until it did

all pass through. This is the material in the bag.

IIQ. Please describe any tests that you have made

with the material identified as "Complainants' Exhibit,

Defendant's Coarse Crushed Ore."

A. After I had ground this ore, I proceeded to

make some practical tests with it in the slide machine

which has been described by Mr. Nutter in his testi-

mony. 400 grams of the ore was taken, together with

1600 grams of water previously w^armed, the tempera-

ture of the mixture being 40° Centigrade. To the

mixture of ore and water, 100 cubic centimeters of 5

I
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per cent, sulphuric acid were added, containing 5 grams

of sulphuric acid. There was then added .7 of one

cubic centimeter of oleic acid from a bottle brought

over from London by Mr. Ballantyne, this volume of

oleic acid being the equivalent of 0.64 gram. The mix-

ture was agitated at the rate of about 1200 revolutions

a minute, was allowed to stand a few minutes and the

froth was taken off, the water taken off with the froth

was then replaced with fresh warm water, the mixture

was again agitated and the second froth was taken off.

This was repeated until six successive froths had been

taken off, the last one in very small quantity. After

the sixth froth had been taken off, the water was re-

placed as before and on agitating and standing no

more froth made its appearance. 10 more centimeters

of 5 per cent, sulphuric acid were then added and the

mixture was again agitated, but on standing it gave

off no more froth. The tailings were then drawn off

and preserved.

The six successive froths that had been taken off the

slide machine having been filtered all on the same

filter were then returned to the slide machine, warm

water was then added until the level reached the same

height as before. Ten cubic centimeters of 5 per cent

sulphuric acid were added, the mixture was agitated a

little, another 10 cubic centimeters of 5 per cent, acid

was added and the mixture was agitated again. It

was then allowed to stand for a few minutes and the

froth was removed and filtered and constituted the
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concentrate. The material which did not rise to the

surface as froth was collected and preserved under the

name of middlings. This I call Experiment No. 1.

I then conducted a second experiment, which I call

Experiment No. 2. The same quantities of ore, water

and oleic acid were employed as in Experiment No. 1.

o
The oil, however, instead of being the ;ileic acid brought

from London, was the regular oleic acid from my sup-

ply at Columbia University, made by Charles Cooper

& Co. The amount of acid used in Experiment No. 2

was not exactly the same as in Experiment No. 1. 30

cubic centimeters were first added. After the second

froth had been removed, 10 cubic centimeters more

were added. After the third run, 10 cubic centimeters

more were added. On examining the tailings after the

fourth froth had been removed, I found that they were

not acid in reaction and so we added 10 cubic centi-

meters more and agitated again, obtaining a little

froth. The treatment of the froth was identical with

the treatment in Experiment No. 1, except that only

10 cubic centimeters of dilute sulphuric acid were em-

ployed.

Experiment No. 3 was conducted in the same man-

ner as Experiments 1 and 2, the quantity of ore, water

and oleic acid being the same and the oelic acid being

that obtained from the University, manufactured by

Charles Cooper & Co. With regard to the amount of

sulphuric acid employed, 30 cubic centimeters were

used in the beginning, 10 cubic centimeters were added
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after the third foam had been removed, and 10 cubic

centimeters after the fifth foam had been removed.

The fourth experiment was conducted precisely in

the same manner as the third, with the same ma-

terials.

It is stipulated that a specimen of defendant's

feed to his flotation plant was received by counsel

for complainants on or about February 10, 1912,

and that the specimen now produced marked

''Complainants' Exhibit, Defendant's Feed to Flo-

tation Plant" is such specimen.

12Q. Were the experiments which you have just

described made before or after the receipt of the

specimen "Complainants' Exhibit, Defendant's Feed to

Flotation Plant?"

A. They were made before the receipt of that

specimen.

It is stipulated that a specimen of defendant's

candlemakers' red oil or impure oleic acid was re-

ceived by complainants' counsel with the specimen

last referred to, and that the specimen now pro-

duced marked "Complainants' Exhibit, Defendant's

Oleic Acid" is such specimen.

13Q. I now hand you the specimen "Complainants'

Exhibit, Defendant's Feed to Flotation Plant" and the

specimen "Complainants' Exhibit, Defendant's Oleic

Acid." Please state what, if anything, you did to
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these materials after I had handed them to you, and

what tests, if any, you made with them.

A. I received the two samples you refer to from

you and I conducted experiments with them in the

slide machine to which I have already referred, using,

first, 400 grams of ore, 1600 grams of water, 30 cubic

centimeters of 3^c sulphuric acid and 0.8 cubic centi-

meter of the sample of oil which you had given me;

the reason for using the 0.8 of the oil was because it

was hot. I had to place it in hot water in order to

melt the stearic and palmitic acids which had separated

in solid form in the bottom of the bottle. By melting

them I was able to make the oil uniform by shaking.

This separation of solid fatty acids from the liquid

oleic acid must have been caused by the very unusually

cold weather which prevailed at the time it was on its

way to New York. I would say further that the quan-

tity of oil which I measured out hot was substantially

identical with the quantity that I had used in my prev-

ious experiments measured cold, namely, 0.7 cubic

centimeter. The amount of sulphuric acid used in this

experiment was 30 C. C. at the beginning and none

afterwards, it being the same 5% solution as used in

all the other experiments. The subsequent treatment

of the froth was carried out precisely as in Experi-

ments 1 to 4, and this experiment is my No. 5.

My sixth experiment was identical with my fifth

experiment, except that I used the oleic acid manu-

factured by Charles Cooper & Co. instead of the oleic

acid from defendant.
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I now produce a table showing the results of the

first four experiments in the weights of ore and oleic

acid used, the weights of the tailings, middlings and

concentrates obtained and the amount and percentage

of oleic acid on each, and then the percentage of the

oleic acid on each to the whole amount of oleic acid

found.
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Averagre

of four

/ Exp. 1. Exp. 2. Exp. 3. Exp. 4

Experi-

ments.

Ore taken 400g. 400g. 400g. 400g.

Oleic acid used 0.64g. 0.64g. 0.64g. 0.64g.

Tailings 226g. 184g. 200g. 199g. 202.25

Oleic acid

on tailings, O.lZlSg. 0.084g. 0.092g. 0.103g. 0.1126

% oleic acid

to tailings, 0.075% 0.046% 0.046% 0.0527c 0.055%

% oleic acid to

whole oleic acid, 20.8% 8.9% 10.7%o 13.9% 13.6%

Middlings 87g. 127g. 69g. 39g. 80.5

Oleic acid on

middlings 0.3885g 0.350g. 0.281g. O.lOlg. .2801

% oleic acid

to middlings 0.45% 0.28% 0.40% 0.26% 0.35%

% oleic acid to
i

whole oleic acid, 47.2% 37.1% 32.8% 13.6%o 32.7%

Concentrates, 77g. 79g. 121g. 152g. 107.25

Oleic acid on

concentrates. 0.2635g 0.508g. 0.486g. 0.537g. .4488

% oleic acid

to cones.. 0.34%, 0.64% 0.40%o 0.35% 0.43%

% oleic acid to

whole oleic acid. 32.0%o 53.9% 56.5% 72.4% 53.7%

Middlings and

concentrates, 164g. 206g. 190g. 191g. 187.75

Cleic acid on their1, 0.652g. 0.858g. 0.767g. 0.638g. .728

Oleic acid

percentage 0.40%, 0A1% 0.40% 0.34%, 0.39%

Percentage of

oleic acid to

whole oleic acid 79.2% 91.0% 89.3%o 86.1% 86.40%
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I now produce a table showing the results of the

fifth and sixth experiments in the same manner: .

Exp. 5. Exp. 6.

Average
of all six

Experi-
ments.

Ore taken, 400g. 400g.

^
Oleic acid used, 0.64g. 0.64g.

Tailings, 220g. 223g. 207.

Oleic acid on tailings, 0.079g. 0.067g. 0.0994

% oleic acid to tailings, 0.036% 0.030% 0.047%

% oleic acid to whole oleic acid. 11.3% 10.9% 12.7%

Middlings, 106g. 130g. 93

Oleic acid on middlings, 0.3445g. 0.395g. 0.31

% oleic acid to middlings. 0.327o 0.30% 0.33%

% oleic acid to whole oleic acid, 49.4% 64.1% 40.7%

Concentrates, 68g. 42g. 89.8

Oleic acid on concentrates 0.2735g 0.1 54g. 0.37

% oleic acid to concentrates. 0.40% 0.37% 0.42%

% oleic acid to whole oleic acid. 39.2% 25.0% 46.5%

Vliddlings and Concentrates, 174g. 172g. 182.8

Dleic acid on them, 0.61 8g. 0.549g. 0.68

Dleic acid percentage, 0.35% 0.32% 0.37%

Percentage of oleic acid to whole oleic , 88.7% 89.1% 87.2%
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The averages of the first four experiments appear

in the last column of the table of these experiments and

the averages of the entire six experiments appear in the

last column of the table of Experiments 5 and 6.

In making these experiments, I noticed that, when I

added together the oleic acid extracted from the tail-

ings, the middlings and the concentrate, I found the

sum total to exceed somewhat the amount of oleic acid

which I had used in my experiment, and I also noticed

that, while the oellc acid I employed was liquid, the

fatty material which I extracted from the tailings,

middlings and concentrates was substantially solid when

cold. This suggested the idea to me that there must

have been some fatty material in the ore itself. I con-

sequently treated a sample of each of these two ores

employed in these experiments with ether and obtained

from each a quantity of solid fat. The ore used in the

first four experiments yielded .043 gram of fat, which

represents in the 400 grams employed in each of my

experiments .172 gram. The ore employed in my last

two experiments yielded from 100 grams 0.1085, equiva-

lent to .4340 gram in the 400 grams of ore used in the

experiment.

Adjourned to February 22, 1912, at two o'clock P.

M., at the Bar A-'^-'-l.-'linn. 42 AVc^t 44th Street, New

York City.



Butte & Superior Mining Company. I53

Charles F. Chandler.

New York, February 22, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination of Dr. Chandler continued:

14Q. Have you proceeded fiirther in your investi-

gations as to the results of the several experiments re-

ferred to by you as Experiments 2, 3, 4, 5 and 6, and,

if so, what have you done?

A. Prof. Metzger has determined the percentage

of zinc in the ores which I employed in those experi-

ments and also in the tailings, middlings and concen-

trates. With these data I have prepared tables show-

ing the results of my experiments in the percentages of

recovery. The work involves so many zinc determina-

tions that I, for no particular reason, did not ask him

to make the determinations on the results of the first

experiment. Consequently these tables do not include

that. It was necessary to make zinc determinations on

the ores and the zinc determinations on each experi-

ment, which is very laborious, and Dr. Metzger has

nearly one hundred students making quantitative analy-

ses under his direction and I was very reluctant to put

so much work on him at this time. That is the only

reason why I did not give you the products of the first

experimental test. The tables which I have prepared

give the quantity, percentage of zinc, and grains of zinc

and the quantity of ore experimented upon. The first

three tables represent Experiments 2, 3 and 4 made
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with defendant's coarse crushed ore after it had been

ground. Experiments 5 and 6 were made with de-

fendant's feed to flotation plant. The tables also ex-

hibit the weights of the tailings, middlings and con-

centrates and also the percentage of the same. They

also exhibit the percentage of zinc in each, the grams

of zinc in each and the percentage of zinc contained

in the ore which was recovered in each.

The tables are as follows:
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Weig:ht % Wt. Zinc % Zinc Gms. Zinc %
Recovered

Exp. 2

Ore 400 100 22.36 89.44

Tailings 184 46 1.48 2.22 2.5

Middlings 127 31.75 34.57 43.91 49.1

Concts. 79 19.75 51.95 41.05 45.9

Cones. & Middlings 206 51.50 41.23 84.96 95.

Total 390 97.50 87.18 97.5

Loss 10 2.50 2.26 2.5

Exp. 3

Tailings 200 50 0.88 1.76 2.

Middlings 69 17.25 33.41 23.06 25.8

Cones. 121 30.25 51.61 62.45 69.8

Cones & M iddlings 190 47.50 45.00 85.51 95.6

Total .390 97.50 87.27 97.6

Loss 10 2.5 2.17 2.4

Exp. 4

Tailings
'

199 49.75 1.24 2.47 2.7

Middlings 39 9.75 18.81 7.33 8.2

Cones. 152 38 51.73 78.63 87.9

Cones. & Middlings 191 47.75 50.24 85.96 96.1

Total 390 97.50 88.43 98.8

juoss 10 2.50 1.01 1.2

ExD. 5

Ore 400 100 22.42 89.68

Tailings 220 55 1.44 3.17 3.5

Middlings 106 26.5 44.35 47. 52.4

Cones. 68 17. 56.05 38.12 42.5

Cones. & Middlings 174 43.5 48.89 85.12 94.9

Total 394 98.5 88.29 98.4

Loss 6 1.5 1.39 1.6

Exp. 6

Tailings 223 55.75 1.38

Middlings 130 32.50 46.45

Cones. 42 10.50 57.39

Cones. & Middlings 172 43 49.10

Total 395 98.75

Loss 5 1.25

3.08 3.4

60.38 67.3

24.10 26.9

48.48 94.2

87.56 97.6

2.12 2.4
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15Q. In these experiments, what percentage oi

oleic acid to the ore and what amount of oleic acid tc

the ton of ore did you use?

A. In order to arrive at the suitable quantity oi

oleic acid to the ore, I took into consideration th(

amount of oleic acid which I found in the sample oi

concentrate which I received through Mr. Williams

from Mr. Nutter. That amounted to 0.36%. I thei

assumed that that concentrate represented one-thir(

of the original ore; that would be 133 grams of con-

centrate from the 400 grams of ore which I proposec

to use. To this quantity I added one-third as mucl

more for an assumed loss on the tailings. This gav(

me 0.64- grams of oleic acid for the 400 grams of or(

which I proposed to employ. This amounts to 0.16% oi

oleic acid on the ore; that is, 16/100 of one per cent,

which is well within the quantity specified in the claims

of the patent, which quantity is from .02 to .5 pet

cent., or from 2/100 to >2 of one per cent.

This percentage .16 represents 3.2 pounds of oleic

acid per ton of ore, and my experiments have proved

that this is a very proper quantity of oleic acid to se-

cure the results described in the specification.

16Q. Basing your answer upon the experiments

which you have conducted with defendant's ore and

with defendant's oleic acid and other oleic acid and

upon the description given by Mr. Edward H. Nutter

in his testimony of the ore concentration process as

carried on by the defendant at Basin, Montana, please



Butte & Superior Mining Company. 1^>^

Charles F. Chandler.

state whether or not, in your opinion, the invention

pointed out in claims 1, 2, 3, 5, 6, 7,9, 10, 11 and 12

of the patent in suit was employed by the defendant.

By Mr. Kremer: Defendant objects, for the

reason that it is sought to prove infringement by

expert testimony, and the conclusion of the witness

is asked upon a state of facts not disclosed by the

record, and, further, for the reason that it has

not been shown that the samples of ore with

which the witness's experiments were carried on

was the same ore or the same character of ore

said to have been used by the defendant in the al-

leged operations prior to the institution of this

action.

A. In my opinion it was. I base this opinion upon

the character of the concentrates which Mr. Nutter

forwarded to New York, upon his statement of what

he saw at the works, and upon my experiments, in which

I carried out the process described and claimed in the

patent. The results of my experiments satisfy me that

the process described and claimed in the patent and in

the claims which you mention would produce just such

a concentrate as Mr. Nutter forwarded, and that the

apparatus and process which he states that he saw at

the works of the defendant would carry out that pro-

cess and were carrying it out at the time he observed it.
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By Mr. Kremer : Defendant moves to strike

from the record the answer of the witness for the

reason that the answer is not based upon a state

of facts definitely disclosed by the record or em-

bodied in the question to which the answer is given,

and, hence, the answer embodying the conclusions

of the witness is proof of no issue in the case ; and,

further, for the reason that the whole answer is

a conclusion not admissible as evidence of expert

character.

By Mr. Williams: Notice is now given that the

charge of infringement will be limited to claims 1,

2, 3, 5, 6, 7, 9, 10, 11 and 12 of the patent in suit.

Adjourned to Friday, February 23, 1912, at two

o'clock P. M., at the office of Henry D. Williams, 76

William street, New York City.

New York, February 23, 1912.

Met pursuant to adjournment.

Present—^Counsel'^as before.

Direct-examination of Dr. Chandler:

17Q. Have you made sieving tests such as were

suggested by counsel at the conclusion of your testi-

mony yesterday, and, if so, what have you done?

A. I have made sieving tests with the set of sieves

in use at the School of Mines at Columbia University,
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the same sieves that I have used in all my sieving tests.

I inquired of our Prof. Walker, head of the Department

of Metallurgy, and Prof. Hall, head of the Assay Labo-

ratory, whether these sieves have any distinctive name

beyond the number stamped upon each, which repre-

sents the number of holes to the linear inch. They both

assured me that the sieves had no distinctive names,

but that they are the sieves regularly supplied for use

in metallurgical and assay laboratories by the largest

dealers in such supplies in this country, Eimer &
Amend of New York. The following table shows the

results of my sieving experiments. The figures in the

first four columns express the percentage of material

which rested on the sieve heading the column. The

fifth column of figures shows the percentage which

passed through the finest sieve of 150 meshes to the

inch. The last column represents the sum of the frac-

tions as they were weighed. It falls a little short of

100% because, in sifting, a little fine powder is lost

by currents in the air.

Sieves.

Through

On 80 On 100 On 120 On 150 150 Total

Exp. No. 2

Middlings, 3.8 29. 14.1 52.2 99.1

Cones., 2.7 28.4 14.4 53.2 98.7

Exp. No. 5

Middlings, 0.6 1.1 9.1 9.6 79.5 99.9

Cones., 0.6 1. 7.2> 10. 81. 99.9

Feed to Flotation

Plant 1.9 1.9 11.7 13.1 71.1 99.7
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18Q. Do the results of these sieving tests in any-

way modify the testimony which you have given?

A. They do not.

Direct-examination closed.

Cross-examination bv Mr. Scott:

19Q. I notice that the patent in suit makes mention

of graphite as one of the materials for which the pro-

cess of the patent is designed. Can you state whether

the process as you understand it would be applicable

to the separation of graphite from earthy matter with

which it occurs in nature?

A. I don't know anything about it.

20XQ. Will you please define the difference be-

tween oils and fatty acids?

A. The word oil is applied to a great variety of

products, the application being to a considerable extent

based upon the consistency of the liquid, and the great-

est variety of substances has been sometimes with

special qualifications denominated oils. There are, how-

ever, three classes of substances which are properly

called oil. First, the fatty oils, which include bodies

which have a basis of glycerine, or some corresponding

base. To this class belong all those oils which are capa-

ble of being converted into soaps by treatment with

caustic alkali, and the class includes the fatty acids

when they are liquids at ordinary temperature.

The second class includes the so-called essential oils,
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mostly of vegetable origin, of which the oil of turpen-

tine, oil of eucalyptus are the best examples.

The third class includes the petroleum products,

such as kerosene oil, lubricating oils, etc.

As to the difference between oils and fatty acids, the

fatty acids are derived from the fatty oils. The fatty

oils may be regarded as salts, compounds of an acid

with a base. These fatty oils are easily decomposed

by distillation with superheated steam, by superheating

in contact with water, by first converting the fatty oil

into a soap and decomposing that soap with an acid,

or by one of two or three other methods. In such

treatment, the fatty oil is broken up into its base, which

becomes glycerine and the fatty acid.

When ordinary beef fat or lard or mutton fat is

subjected to either one of the above mentioned pro-

cesses, it yields a mixture of glycerine water and fatty

acid. This fatty acid is a mixture of the three acids

Stearic acid.

Palmitic acid, and

Oleic acid.

On cooling this mixture of fatty acids, a large part

of the stearic acid and some of the palmitic acid solid-

ify, crystallizing out, while the oleic acid, retaining

more or less stearic acid and palmitic acid, according

to the temperature, remains liquid. By straining this

mixture of solid and liquid fatty acids, the solid stearic

acid is obtained in the form of a cake and is used for
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making candles, while the oleic acid passes through the

cloths and is commonly six)ken of in commerce as oleic

acid or red oil.

21XQ. The patent in suit makes use of the term

"oily substance." Is it your judgment that this term

includes other substances than those which fall within

the strict definition of oils?

A. I should be inclined to consider the word oily

as used in the patent as equivalent to the word greasy

in common language. All the fatty oils are greasy,

the fatty acids are greasy, of which the oleic acid men-

tioned in the patent is an example, petroleum products

are greasy, and essential oils are greasy. The two

words "oily" and "greasy" are substantial equivalents

in ordinary language, in my opinion, and it seems to

me that it is to this greasy property of the oil that the

success of the process described and claimed in the

patent is due.

22XQ. Is it your judgment that it would make any

difference in the practice of the process described in

the patent in suit whether the oleic acid used were pro-

duced in situ, as referred to in line 27, page 1 of the

patent, in connection with the process of A. E. Catter-

mole, or was simply added to the pulp as you did in

your experiments?

A. I have no practical experience on this subject,

as in all my experiments I employed oleic acid, but,

inasmuch as the patentees have given this mode of

treatment as an equivalent for the direct use of oleic

acid, I have no reason to doubt its efficiency.
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23XQ. Will you please define the expression "metal-

liferous matter" as used in line 20, page 1, of- the pat-

ent in suit?

A. In the science and art of metallurgy, the ex-

pression ''metalliferous matter" is employed to distin-

guish the common metals and their ores from the min-

eral matter associated with them, which is not metallic in

character; for example, gold, silver, copper, lead and

zinc, and iron, at least under some circumstances, are

the common metals with which the metallurgist has to

do, and he calls the minerals containing them metalli-

ferous and thus distinguishes them from such substances

as quartz, clay, feldspar, carbonate of lime, silicate of

manganese, and such minerals, which neither appear

metallic nor furnish metal to the metallurgist, although

it may be that they contain what a chemist calls metals.

A. metallurgist would not call common salt metallife-

rous, although it contains the metal sodium, because it

does not look metallic and it does not yield a metal in

ordinary metallurgical process.

23XQ. Referring to the ore described in lines 72 to

74, page 1 of the patent in suit, I presume that the

term "metalliferous matter" would be used in connec-

tion with the ferru/inous blende and galena as distin-

guished from the other components of the ore men-

tioned ?

A. That is my opinion, also.

24XQ. And in the case of the feed to flotation plant

with which you experimented, I presume that the term
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"metalliferous matter" would there be used in connec-

tion with the zinc sulphide or blende?

A. It would.

25XQ. In the patent to A. E. Cattermole, No. 777,-

272>, which is referred to in the patent in suit, is the

expression ''metalliferous mineral matter" as used

therein, and particularly in lines 74 and 75, of page 2,

synonymous with the expression metalliferous matter

which is used in the patent in suit, in line 20 of page 1 ?

A. It is.

26XQ. Do you think that the use of the word ''say"

in lines 29 and elsewhere in a similar connection in the

patent in suit implies some latitude in the quantity of

oil or acid to be used, the word referred to being used

in line 38, page 1, in connection with the quantity of

acid, and line 29, page 1, in connection with the quan-

tity of oil or oily substance?

A. I understand the word "say" as employed in

the specification as equivalent to the expression "for ex-

ample." As I understand it, it is the duty of the in-

ventor in drawing his patent to give clear and explicit

directions as to how his patented process can be prac-

tised by persons skilled in the art. In almost all chemi-

cal processes, the proportions of re-agents may be varied

to a certain extent without interfering with the success

of the process, and sometimes a little more and some-

times a little less of a re-agent is desirable, according

to the varying nature of the materials operated upon;

and in using the expression in connection with propor-
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tion of "say" or "for example," the mventor does not

necessarily limit himself to the exact proportions which

he mentions. He has found those proportions to be sat-

isfactory; in some cases a little more material may be

employed than he mentions, or a little less, but his pro-

portions are substantially correct for most cases, but

the person practising his invention may vary them

slightly if he finds it advisable in order to secure the

best results as described in the patent with the material

he has to work upon.

27XQ. Is it your understanding that, in the treat-

ment of any selected material, such as that in evi-

dence as Feed to Flotation Plant, there is some definite

point in the quantity of oil used at which a transition

takes place between the effects described in the Cat-

termole patents referred to in the patent in suit and

the effect of flotation for which the process of the

patent in suit is described as being useful?

A. I am sure I don't know any exact point of de-

marcation. Cattermole describes a process in which

he used five or six per cent, of oil and so manipulates

his material as to cause the metalliferous constituent

of the ore to form heavy granules which settle to the

bottom, while the non-metalliferous material or gan-

gue is floated off the top or carried off by the cur-

rent. In the patent in suit, by the use of a fraction of

jone per cent, of oil and brisk agitation in water, the

metalliferous constituent of the ore is floated off at the

top as a froth, while the non-metalliferous mineral,
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the gangue, settles to the bottom. Not only is there

an absolute and radical difference in the amount of

oil employed, but there is also a radical difference in

the mode in which the oil is applied to the ore. There

is no object in the Cattermole process of agitating his

material so as to produce froth and send his metalli-

ferous mineral to the surface. That is just what he

does not want to do. On the other hand, in the patent

in suit there is no object in so manipulating materials

as to cause the metalliferous material to remain at the

bottom. That is just what the patentees do not want

to do. So that if either the patentees of the patent

in suit or Cattermole so varied their processes that

either would produce the results described by the other,

he would cease to be carrying out his own process.

28XQ. Are you able to state whether the Catter-

mole effect as described in the Cattermole patents re-

ferred to in the patent in suit under any circumstances

takes place simultaneously with the flotation effect set

forth as the object of the patent in suit; that is, by

simultaneously I mean, at the same time and in a single

operation?

A. I have no knowledge of any such result.

29X0. In your judgment as an expert, would the

simultaneous effects set forth in the last preceding

question occur under any conditions as to quality of

oleic acid?

A. I don't know, and I have no opinion.

30XQ. I invite your attention to the passage ex-
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tending from line 3\ to line 35, page 1, of the patent

in suit, in which it is stated that part of the oil-coated

metalliferous matter rises to the surface, and ask what

becomes of the remainder of the oil-coated metalliferous

matter ?

A, It remains in the tailings. I have found in all

my experiments that I failed to bring to the surface

all of the metalliferois mineral; particles of it were left

distributed in the gangue, but they were never in

the form of granules. They were always as isolated

particles, having for some reason failed to be carried

to the surface.

31XQ. Did you ever see any of these bodies which

the Cattermole patents refer to as granules ?

A. I have. They consist of particles of metallif-

erous mineral glued together by oil; not containing a

sufficient quantity of oil to make them lighter than

water, they necessarily remain at the bottom.

32XQ. How large a proportion of the ore from

which these granules were formed was agglomerated

into these granules which you saw?

A. Why the greater part of the metalliferous min-

eral contained in the ore. The gangue was carried

away by the up-current, leaving the metalliferous min-

erals in the form of granules.

33XQ. In lines 64-69, page 1 of the patent in suit,

reference is made to a preliminary test to determine

which oily substance yields the proportion of froth or

scum desired. In your judgment, just what propor-
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tion of froth or scum is it desirable to secure in prac-

tising the process of the patent in suit?

A. The object of applying the process of the pat-

ent in suit is to separate the valuable metalliferous

particles from the worthless gangue particles, and it

is desirable to get out the largest possible percentage

of the metalliferous particles. The patentees have found

evidently from their statement, to which you refer,

that working the different ores, one oily substance •

may be more efficient in accomplishing the desired re-

sult with a particular ore than another oily material.

If, therefore, one had a new ore to operate upon, he

would naturally test that ore with the different oils

at his command, using them in varying proportions,

until he found which oily material and which propor-

tion gave him the best results, as it would naturally

be his desire to each case to secure the best results.

34XQ. Have you any knowledge of the practical

commercial operation of the process described in the

Cattermole patents which are referred to in the pat-

ent in suit?

A. I have seen the process practised on an experi-

mental scale, and it operated as described in the pat-

ents, but I have never seen it operated on a commercial

scale.

35XQ. Can you state what office or function the

mineral acid performs in the operations described in

the patent ^^suit?

A. Its presence facilitates the formation of the
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froth. Exactly how it does this I do not know, but

I have noted in my experiments that when I started

with 30 cubic centimeters of five per cent, acid, that I

could hasten and increase sometimes the formation of

froth by adding a little more acid, say 10 cubic cen-

timeters more, and I sometimes tested the liquid with

methyl orange to see if it had an acid reaction. If it

did not, I added a little more acid.

36XQ. Do you consider that maintaining an acid

condition of the pulp is necessary in the practice of the

operations set forth in the patent in suit?

A. I do not know that it is, but I infer from the

fact that the use of acid is recommended and that acid

produces an acid reaction, that that would be a de-

sirable condition, though I am not certain of it.

37XQ. Would the presence of carbonates in the

material being treated by the procedure described in

the patent in suit affect the quantity of mineral acid

necessary or desirable?

A. That would depend upon the nature of the car-

bonates and upon the nature of the mineral acid.

Some acids are much more active than others when

they are in a very dilute condition, and some carbon-

ates are not affected by dilute acids, particularly by

sulphuric acid. We never use sulphuric acid in our

analytical processes by itself for dissolving minerals

because it is not as active as some other acids.

38XQ. In describing one of your experiments, Ex-

periment No. 2, referred to in your answer to Qll,
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you stated that on examining the tailings after the

fourth froth had been removed, you found that they

were not acid in reaction and so added 10 cubic cen-

timeters more of acid, I asstmie. Would this not in-

dicate that the sulphuric acid previously added had re-

acted on some of the substances contained in the pulp

or mixture of water with the matter treated?

A. I think probably it could, but it must be remem-

bered that, in my experiments, every time I drew off

the froth, I carried off a quantity of water, necessarily

acid water, and replaced it with fresh water, so that I

was constantly reducing the amount of acid present in

the liquid. That of course, would not account for the

entire disappearance of acid reaction, though after

drawing off four successive layers of froth, there would

necessarily have been a great reduction in the amount

of acid present.

Adjourned to Saturday, February 24, 1912, at

10:30 a. m., at the same place.

New York, February 24, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Dr. Chandler continued:

39XQ. In treating an ore containing eight per cent,

of zinc in the form of blende and the remainder of the
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ore consisting of non-metalliferous gangue, what

would be the maximum and the minimum amounts of

oil per ton of ore to be used according to the direc-

tions appearing in lines 72-79, page 2 of Cattermole

patent No. 777,27Z.

A. 9y2 lbs. is the minimum and 14^ lbs. is the

maximum.

40XQ. Will you please state what percentage of

the amount of ore figured as a whole these quantities

of oil named in your last answer represent?

A. Reckoned in percentages, the minimum is

0.48% and the maximum is 0.71%.

41XQ. In treating a similar ore containing four

per cent, of zinc in the form of blende and the re-

mainder of the ore consisting of non-metalliferous

gangue, what would be the maximum and minimum

amounts of oil per ton of ore to be used according to

the directions appearing in lines 72-79, page 2, of

the Cattermole patent No. 777,273? In answering this

I question, please also state what percentages of the

ore as a whole the amounts you give constitute.

A. Naturally the amount of oil used with a four

per cent, ore would be half the amount for an eight

per cent. ore. The amount, therefore, would be a

minimum of 0.24%, a maximum of 0.36%, or a mini-

mum of 4^ lbs. to the ton, and a maximum of 7ys lbs.

to the ton.

42XQ. In treating an ore containing eight per cent,

of zinc as blende and the remainder consisting of non-
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metalliferous gangue, what would be the maximum and

the minimum amounts of oil per ton of ore to be used

according to the instructions appearing in lines 28-30,

page 1, of patent No. 835,120, this being the patent in

suit? Will you also apply the same question to an

ore containing four per cent, of zinc in the form of

blende ?

A. The patent in suit, as I understand it, does not

specify any particular quantity of oil with regard to

the percentage of zinc present in the ore. The specifi-

cation simply gives general indications of possible

quantities that might be found useful. In lines 28-30,

to which you refer in your question, no specific quan-

tity is mentioned. The inventors simply state, refer-

ring to the Cattermole patent which has just been pre-

viously discussed, that four to six per cent, of the

weight of metalliferous matter present is employed,

that they have found that if the proportion of oily sub-

stance be considerably reduced, say to a fraction of one

per cent, on the ore, granulation ceases to take place.

What this fraction of one per cent, is, they do not

mention. The only way in which I can interpret this

fraction of one per cent, is by referring to other por-

tions of the specification, where this fraction of one

per cent, is expressed in figures; for example, at line

81, of page 1, of the specification, is the following

statement; speaking of the ore:

M
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"To this is added a very small proportion of

oleic acid (say from 0.02 per cent, to 0.5 per

cent, on the weight of the ore)."

That is, from 1/50 of one per cent, up to one-half of

one per cent. The specification does not intimate that

these proportions of oil or oleic acid are to be used

indiscriminately on the ores. Special directions are

given for preliminary tests with different ores and dif-

ferent oils. Consequently it does not follow from the

specification that the maximum quantity of oleic acid

mentioned would be used on four per cent, or eight per

cent. ores. On the contrary, it is especially stated, be-

ginning at line 96 on page 1 of the specification,

"The minimum amount of oleic acid which can be

used to effect the flotation of the mineral in the

form of froth may be under 0.1% of the ore, but

this proportion has been found suitable and eco-

nomical."

43XQ. We will refer again to lines 28-30, page 1,

of the specification of the patent in suit, and in con-

nection therewith I would like you to state whether

9/10 of one per cent, is not "a fraction of one per

cent."?

A. It certainly is, but the paragraph does not indi-

cate that that is the fraction that the inventors refer

to. We have to seek further information in the speci-

fication to ascertain what particular fraction they are
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referring to by the expression "a fraction of one per

cent."

By Mr. Kremer: Comes now the defendant

and moves to strike out all of the answer except

the first three words, for the reason that it is not

responsive and argumentative.

44XQ. In treating an ore containing eight per cent,

of zinc as blende and the remainder consisting of non-

metalliferous gangue, or, for that matter, containing

any other amount of zinc as blende, what amount of

oil in pounds per ton would result from computing

the same as .9 of one per cent, on the ore?

A. .9 of one per cent, on 2000 pounds would be 18

pounds.

45XQ. Taking the proportion of oil as .5 of one per

cent., please compute the amount of oil to be used upon

the ore referred to in the last preceding question.

A. It would be 10 pounds per ton.

46XQ. You have stated in discussing lines 28-30,

page 1, of the patent in suit that it is necessary to seek

further information in the specification of that patent

to ascertain what particular fraction of one per cent, of

oil is referred to. Will you kindly point out in this

patent any passage definitely setting forth any par-

ticular fraction of one per cent, that is applicable to

the treatment of ores generally? _^

A. I will examine the specification in its entire/y

and see what I can find. The first reference to any

I
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proportion of oily substance is found in the lines which

you have referred to on page 1, lines 28-30. That

paragraph, however, is not a statement of any particu-

lar quantity which the patentees recommend. It is

simply a statement of a discovery which the patentees

have made. The first definite statement which I find

as to quantity of oily matter is given on page 1, line

81, after the patentees have stated the desirability of

simpl}^ preliminary tests. At line 81, the patentees

say:

"To this is added a very small proportion of

oleic acid (say, from 0.02 per cent, to 0.5 per

cent, on the weight of the ore)."

These extremes represent from .4 of a pound per ton

of ore to 10 pounds per ton of ore. The patentees do

not state on what particular condition of the ore this

variation of quantity depends, whether it depends up-

on the percentage of zinc in the ore or some other

quality, but they do indicate that the selection of

quantity between these extremes must rest with the

person familiar with the art who practises the process

and it is fair to assume that such person would decide

how much oleic acid to use by the results of the simple

preliminary tests suggested by the patentees.

The next place in the specification where I find a ref-

erence to the proportion of oleic or oily matter is at

line 99 on page 1, where I find the following statement:
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"The minimum amount of oleic acid which can

be used to effect the flotation of the mineral in

the form of froth may be under 0.1 per cent, of

the ore; but this proportion has been found suit-

able and economical."

0.1 per cent, of the ore is two pounds to the ton.

And further I notice that in all of the claims in suit

the amount of oily liquid is specified either as a frac-

tion of one per cent., as in claims 1, 2, 3 and 12, or as

a small quantity, in claims 9, 10 and 11, or in a per-

centage in the case of oleic acid .02 to .50 per cent, in

claims 5, 6 and 7.

47XQ. Please state how you would proceed in con-

ducting a preliminary test as referred to in the passage

extending from line 61 to line 69, page 1, of patent

835,120 in suit.

A. In the same way that I conducted my experi-

ments which I have described in my previous testi-

mony. I should take a weighed quantity of finely pul-

verized ore and a suitable quantity of water to make a

fluid to mix it up; I should put them into a suitable

vessel provided with an agitator; I should add a

weighed quantity of acid and put in a small quantity of

oily matter, noting, of course, the exact proportion of

each material. In making my first experiment, assum-

ing, of course, that I am a person skilled in the art, I

should use about the proportions that I had previously

found to give satisfactory results with other

similar ores. If my first selection of pro-



187
Butte & Superior Mining Company.

Charles F. Chandler.

portions of water, acid and oil gave satisfactory re-

sults, I should know that I had put in enough of each.

I might then, for the purpose of economy, reduce the

proportions of oil or water until I found the minimum

quantity that would give satisfactory results with this

particular ore.

If, on the other hand, I did not obtain satisfactory

results with the quantities of oily matter and acid

which I employed, I should think one or the other of

these substances had been used either in deficient or

excessive quantities, and I should use my experience

or judgment in changing the proportions for one or

more further tests.

48XQ. The teaching of the patent, as I understand

you, consists in directions to perform experiments with

different amounts of oil and acid until that amount is

hit upon which produces a froth, and then adopting

that amount, and that the determination of what is

intended to be included with this patent is defined by

a result as distinguished from any definition of means

to secure such result. Is this correct?

A. As I understand it, the object of this invention

as described in the specification and claims is to ex-

tract as completely as practicable the valuable metallic

minerals from the ore.

This result is to be accomplished in a certain way,

which is described and claimed in the patent, that is,

by agitating the ore in extremely fine powder in water

which is slightly acidulated and to which a minute
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quantity of oily matter is added, these additions and

the character of the agitation being such as to cause

the metalliferous particles to come to the surface as a

froth, while the worthless gangue minerals remain

at the bottom of the vessel. Now it is self-evident that

no two ores are exactly alike, either in the nature of

their metallic minerals or in the percentage, and it is

equally self-evident that, that being the case, no hard

and fast rule can be laid down for all cases as to the

quantities of acid or oily matter to be employed. All

that the inventors can say in their specification and

claims is the statement as to about how much, in gen-

eral, acid and oil they have found to accomplish the

desired results on ores containing metalliferous min-

erals.

I don't think your question correctly expresses the

teaching of the patent. It is not merely necessary to

''produce a froth." One might produce a froth and not

get out half the valuable material in the ore. Anyone

skilled in the art would understand that he must con-

duct his preliminary tests until he has ascertained the

amount of oil and acid which this particular ore re-

quires for its successful working by the process of this

patent. This process does not merely consist in add-

ing oil and acid to the water containing the pulverized

ore, but it consists in agitating, agitating it briskly, as

the specification says, and agitating it so as to pro-

duce a froth which shall contain the valuable metallic

minerals of the ore.
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49XQ. In following out the directions of the pat-

ent in suit, do you find anything in that patent to de-

fine the amount of oil to be used other than the re-

sults secured by using different amounts of oil, such

results taking into account not only the production of

a froth but the amount of valuable mineral carried by

the froth, as you have suggested?

A. I find on page 1 of the patent, beginning at

line 96, the following statement; which I have already

quoted

:

*'The minimum amount of oleic acid which can

be used to effect the flotation of the mineral in

the form of froth may be imder 0.1 per cent, of

the ore; but this proportion has been found suit-

able and economical."

This paragraph certainly contains a direction de-

fining the amount of oil which the patentees find to be

suitable and economical. In another place they have

intimated that the quantity is not necessarily fixed for

all ores and that the person skilled in the art practising

the process should make preliminary tests or, at least,

-^make them, with his particular ore, to discover, if pos-

sible, a more suitable proportion than 0.1 per cent, or

under. I am trying to see what else your question calls

for in the way of an answer. You ask me "do you find

I

anything in that patent to define the amount of oil to

be used other than the results secured by using differ-

ent amounts of oil?" I think the last three words in
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my quotation from the patent cover everything that is

possible, where, in speaking of the proportions to be

used, he uses the words "suitable and economical."

Necessarily the proportion suitable is the proportion

that will cause the largest possible percentage of the

valuable metallic minerals to rise in the form of froth,

while the largest possible percentage of worthless

gangue remains at the bottom of the vessel.

And "economical" naturally refers to costs, which \

would mean the oil or its equivalent and the proportion
\

thereof which accomplished the desired result at the
j

least expense. I don't mean to say that I find in the
j

specification that it is anywhere stated that one must
j

select the oily matter and determine the proportion
j

thereof which will be most efificient and least expensive.
'

Anyone skilled in the art would read them into any pat-
,

ent. The object of every patented process is to ac-
;

complish a result for commercial purposes and such

considerations are always understood.

50XQ. Following your argument, then, the propor-

tion of oil suitable is the proportion indicated by the

results, is it not?

A. The best proportion, certainly. That, however,

might vary in different localities, according to cost of

materials.

51XQ. By the expression "best proportion" I take

it that you mean the proportion of oil which will make

the process a success?

A. Yes, a commercial success. The oil that might
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be most successful as to minimum cjuantity might be

too expensive for practical use. So, in considering

the economical phase of the question, the cost of the

oil necessary to accomplish the result has to be taken

into consideration. That is indicated by the use in the

specification, at line 101, page 1, of the words "suit-

able and economical."

52X0. In treating the ore mentioned in the pas-

sage beginning at line 72, page 1, of the patent in suit,

said ore consisting of ferruginous blende, galena and

gangue consisting of quartz, rhodonite and garnet, and

assuming that oleic acid costs 5'5^ cts. per pound,

"black oil" 17^^ cts. per gallon, red oil (Standard Oil

Company's lubricant) 23 cts. per gallon, and Standard

Oil Company's paraffin oil 22 cts. per gallon, said prices

being in effect at the plant, which of these oils would

you use and how much of each in carrying out the

process of the patent in suit?

A. I should use the one that would give the best

results at the least cost. Of course, I can't decide

which one it would be sitting here in a lawyer's office.

I should have to go into the laboratory and try them

in a preliminary test, and, as the patentees say, they

have found 0.1 per cent, of the ore to be a suitable

quantity in case of oleic acid, I should probably begin

with that proportion of each of the oils which you

have mentioned. Of course, I should not be able to

avoid thinking that the oil which cost the least per

gallon would be most inviting for trial, but on making



Minerals Separation, Limited, et al., vs.

Charles F. Chandler.

my preliminary test I might find that the process could

be carried out successfully by using so much less of

the most expensive oily material, which is the oleic

acid, that that would be the most economical. Thei

choice, therefore, of oily material and the quantity!

which I should use would have to be determined by|

my preliminary tests. You have stated in your ques-

tion the price of oleic acid per pound and the price oi

the other materials per gallon. I think 53^ cts. perl

pound would be about 41 cts. a gallon for the oleic]

acid.

553XQ. Assuming that, from your viewpoint, oleic!

acid proves to be the cheapest and most efficient, what!

amount of it would you use in treating the ore previ-|

ously referred to and described in the patent beginning

at line 72, page 1, of the patent in suit?

A. I should use the smallest quantity that would ac-

complish the result sought. I should probably begin]

with 0.1 of one per cent., because the inventors havel

stated that they have found that quantity to be suitable]

and economical, but, as they say the quantity require(

may be under that amount, I should naturally reduce

the quantity until, for my particular ore, I found th(

minimum quantity that would accomplish the result ofl

the process of the patent, suitably and economically.]

I have not mentioned all the consideration that would]

come in. It is not necessary for the success of thf

process that every particle of metallic mineral shouk

be taken out of the ore. It often increases the ex-
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pense of a process enormously to extract the last per-

centage of valuable material which it contains, and it

is, therefore, often very much cheaper to arrange a

process of extraction so that one, or even several, per

cent, of valuable metallic mineral may be left behind

in the gangue. That is one of the considerations that

is covered by the expression "economical."

54XQ. Will you please state where it is that the

large proportion of the mineral present rises to the

surface in the form of a froth or scum as referred to

in lines 89-91, page 1, of the patent in suit; by inquir-

ing where I mean in what part of the apparatus shown

in the drawings of the patent in suit?

A. As I read the specification and the description

of the apparatus, it seems to me clear, as the speci-

fication states, that, when agitation is stopped, a large

proportion of the mineral in question rises to the sur-

face in the form of a froth or scum. The agitation

takes place in the vessel A in Figure 1. It is further

stated that about 70 to 80 per cent, of the metalliferous

matter would be contained in the froth and that this

froth is removed from the pulp, or may be removed,

in several ways, by the use of a spitzkasten, by an

up-current, by skimming, draining or otherwise. Then

on referring to the apparatus shown in Figure 1, which

illustrates the use of spitzkasten for this purpose, it

appears that the contents of the agitating vessel A are

discharged into a succession of spitzkasten over a

smooth, slig;htly inclined plane. When this apparatus
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is employed in the manner described, the froth will

appear on the top of the liquid in the spitzkasten.

55XQ. Is it your judgment, as an expert, that the

froth would form at the surface of the pulp in the ves-

sel A when agitation is stopped?

A. That depends upon how long an interval is per-

mitted before the contents of the agitated vessel are

discharged into the spitzkasten. If one waits long

enough, I presum.e all the froth would rise to the top

in the vessel A, but if the vessel A is discharged as soon

as the agitation stops, there will not be time enough for

all the froth to rise to the top in the vessel A and the

separation would be completed either on the inclined

plane or after the mixture reaches the successive spitz-

kasten.

56XQ. What is the purpose, as you understand it,

in using the trough or apron O, into w^hich the goose

neck H discharged?

A. It seems to me that it would give an opportu-

nity for a rising of the froth on the surface and, fur-

ther than that, it seems to me that the agitation of the'

gangue particles as they pass over this apron w^ould

tend to separate the particles of froth which were en- 'i

tangled with it and thus make the separation of froth

more complete; and, further, I think that apron, cov-

ered, as it w^ould be, with a sheet of liquid, would tend

to prevent the froth from being carried by the current ^

down into the spitzkasten,—would tend to keep the *

froth which had already separated from being mixed '

up again with the gangue.
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57XQ. What, in your judgment, is the purpose of

le up-current in the spitzkasten.

A. The patentees have stated what this up-cur-

ent accomplishes on the second page, beginning at

ne 87:

"The up-current of water from the taps M,

M^ M^ prevents the deposition of any slime in

these boxes (referring to the first and second

boxes). The fine sands or gangue slime settle in

the last box
J'',

from which they are discharged

to waste or further treatment."

58XQ. Would the up-current, in your judgment,

ssist in keeping the valuable parts of the ore at the

irface in the spitzkasten?

A. I don't know why it should. The froth or scum

already on the surface. If any particles of froth

ive failed to reach the surface, I suppose the up-

irrent might help them a little.

59XQ. Then it is your idea that, in the operation

the apparatus shown in Figure 1, the valuable par-

ries are spread upon the surface initially and are not

ised to the surface from the mass of liquid in the

itzkasten?

A. I have never seen this apparatus in operation

a large scale with a suitable equipment. I have—

«?flr-tt~practiGcd on a omall scale with a single, lilLlc;

siteksstett: I have seen it practised on a small scale

th a single, little spitzkasten, and there seemed to
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be no difficulty in the froth separating completely on

passing the material from the agitating vessel over the

apron to a single, small spitzkasten. The sides of the

spitzkasten were opaque, and I could only draw a con-

clusion of the appearance of the surface of the water in

the spitzkasten. It is impossible for me to say how

many, if any, particles of froth were carried down into

the spitzkasten and subsequently rose to the surface.

60XQ. And you find nothing in the patent in suit,

do you, to explain just what the operation is in the

apparatus illustrated in Figure 1 in the patent in suit?

A. \\'hy, yes, I think I find a sufficiently clear ex-

planation. The boxes of the spitzkasten series are all

filled with water at the outset. Then when the con-

tents of the agitator A are discharged, they run over

the inclined plane or apron on to the top of the water

contained in the spitzkasten. The foam or froth nat-

urally remains on the top, while the gangue settles to

the bottom of the successive spitzkasten. Naturally

the coarser separate in the first spitzkasten; the me-

dium particles separate in the middle or second spitz-

kasten; and the fine slime of the gangue settles in the

last spitzkasten. This separation is facilitated, first,

by the successive increasing sizes of the spitzkasten,

which diminishes the rapidity of flow, and, secondly,

by the up-current in the first and second spitzkasten.

61X0. In connection with the theory of operation

which you have just explained, what is the meaning

t

\



p. 197, L. 27, after " ores " insert ** are alike in their com-

position and consequently no two ores
"
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of the expression occurring in line 89 and 90, page 1,

of the patent in suit, that a large proportion of the

mineral present rises to the surface in the form of a

froth or scum?

A. That is a general statement, not referring to any

particular form of apparatus, and, of course, that is

i what happens if the agitation is stopped and nothing

further is done. That is what happened in all my ex-

periments, because we took the scum off the top, but in

using this particular apparatus which illustrates one

method of handling the product of the treatment with

oil and agitation, the whole contents of the agitator are

transferred to the series of spitzkasten.

62XQ. Do you find in the patent in suit any ex-

ample of the practise of the process which is purport-

ed to be described couched in such exact terms as to

enable anyone to conduct the operation, such exact

terms including a description of the ore operated upon

and of the amounts of oily matter and acid to be used?

I refer to such an example of the process as will in-

struct one precisely as to how to carry the process out

without experimentation or independent investigation.

A. From the very nature of the case, it would be

impossible to give exact figures or to limit the process

exact figures as to oil, acid, etc., because no two

)res^ would behave exactly alike, and the proportion

)f materials must be varied With, the variations in

lomposition of the ore; even the ore from the same

mines would not be uniform and any one person oper-
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ating a process at a mine would be obliged, in order to

obtain economical results, to vary the proportion of

materials. The patentees, it seems to me, have been

as explicit as the nature of the case permits in men-

tioning proportions. They have even selected, in their

example, an actual ore, which I am informed is suc-

cessfully treated by their process at Broken Hill, New
South Wales, and they have stated the proportions of

acid and oleic acid which they found by experience to

be suitable for this ore. I think these statements an-

swer your question in the affirmative.

By Mr. Kremer: Defendant moves to strike

out that portion of the answer of the witness based

upon alleged information, which the witness states

that he has received, for the reason that the same

constitutes hearsay testimony and, further, is in-

competent.

63X0. \A'hy is it that the proportion of the ma-

terials used must be varied, even in treating the ore

from the same mine?

A. Because the ore varies. The ore from one part

of the mine might contain constituents that are not

present in the ore from another part of the mine. The

ore from one part of the mine may contain three or four

times, or even more, as much metalliferous mineral as

the ore from another part of the mine.

64XQ. Is it your judgment that the presence of a

larger amount of sulphides would necessitate the use
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of a larger amount of oily matter in treating an ore

by the process which the patent in suit purports to

describe ?

A. I have no exact knowledge on this point. It

seems quite possible that the more metalliferous min-

eral there is in the ore, the more oil would be required

to bring it to the surface.

65XQ. Is it your judgment as an expert that more

oil would be required for the reason stated in your last

preceding answer?

A. I don't know with certainty.

66XQ. Have you any opinion upon this subject?

A. No, I have no right to have an opinion, because

I don't know. I could only guess, and I never think it

is proper in giving testimony to guess.

67XQ. Has your experience in the treatment of ores

with oil and acid in connection with processes such as

the patent in suit purports to describe been of so limited

a character that you are unable to form any opinion as

to any possible relation between the amount of oil

necessary in the process and the amount of metallifer-

ous sulphides present in the ores?

A. I have already stated in putting my experiments

into the record that I always used the same quantity

of oil, and, consequently, I have no experience as to

what would have happened if I had used different

quantities of oil. I have stated the composition of the

two ores which I experimented upon. The first ore

contained 22.36 per cent, of zinc, and the other ore
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contained 22.42. The quantity of oil which I employe^

proved satisfactory for these ores. Whether I should

have had to use more or less oil with a richer or poorer

ore, I can't say. Possibly I might have used more or

less oil in these experiments without interfering with

the satisfactory character of the result.

68XQ. In reply to a previous question as to wheth-

er you found in the patent in suit any example of the

practise of the process which stated precisely the com-

position of the ore and the proportions of oil and acid

used, you replied that variations in different ores, etc.,

were such that the patentes could not have been more

explicit. Do variations in different ores in any way

interfere with the possibility of the patentees having set

forth some one specific example of the treatment of a

single ore?

A. I should say they had given a specific example

of some particular ore. They state that the ore which

they had selected as an example contained ferruginous

blende and galena as the metalliferous minerals and

that it contained quartz, rhodonite and garnet as the

gangue constituents. Of course, they couldn't give

percentages for they are never constant in the same

mine, and the metallurgist practising such a process

never knows the exact proportion of these gangue min-

erals in his ore from day to day on account of their

-fluctuations. I should say, therefore, that variations

in the ores do interfere with the possibility of prescrib-

ing exact proportions of oil and acid for the treatment
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and that as great precision as is possible from the na-

ture of the case is to be found stated in the example

given.

69XQ. It is to be presumed, is it not, that the ore

referred to in line 72), page 1, of the patent in suit, had

some definite composition and that the patentees could

have given it had they desired?

A. No, it is not. No two pieces of ore taken out

of the same vein have the same composition if they

are composed of metalliferous minerals and gangue

minerals, and consequently the patentees could not

know the exact composition of the ore of the mine to

which this example applied. Of course, after a given

quantity of the ore has been finely crushed and thor-

oughly mixed, an analysis can be made which will

show the exact proportion of the different chemical

elements which are present, but it would be very dif-

ficult, even in this case, if not impossible, to calculate

from such an analysis the exact proportion of each

mineral present.

70XQ. Is the description of the ore contained in

lines 72-74, page 1, of the patent in suit, devoid, as it

!is, of any reference to the relative proportions of the

\'aluable part and gangue, such a description as ex-

perts in the metallurgic art use in conveying their ideas

to one another about the composition of ores?

I A. I should say it was just such a description.

71XQ. If the ore referred to were being discussed

3y metallurgists with relation to its treatment by any
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^ given separation or classification process, would this

description be sufficient, without any reference to the,

proportions of the different ingredients of the ore?

A. The nature of the description of an ore depends

upon the object of the description. If one is going t(

buy or sell an ore, then, of course, it is very desir-

able that he should know its value in dollars and cents

and he would have to know the kind and percentage of

valuable material in it. He might also have to kno"\

the composition of the particular minerals which con-

tained the values in order to determine what kind of

process he would have to pursue in order to extract it]

But in giving the example in this patent of the appli^

cation of the process described and claimed for recov-

ering the values, I think the patentees have done al|

that is necessary. They have stated the names of the

minerals, blende and galena, which contain the values)

and in stating these minerals by name they have dis-

closed the nature of the combination. They have als(

stated the names of gangue constituents, or minerals^

from which their chemical composition can be readil]

deduced, as it is given in all books on minerolog}^ Foi

the purposes of this example, it is absolutely imma-

terial what the proportions are of the different com-

ponent minerals of the gangue. There is no reason to

suppose that it would make a particle of difference

in the process of treatment how much was quartz, how

much rhodonite and how much garnet.

72X0. Is it your opinion that it is also immaterial
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in the adjustment of the proportions of oil and acid

whether the ore referred to contains one proportion or

another of ferruginous blende?

A. I have practically answered this question in

replying to XQ64, 65, 66 and 67, the sum and sub-

stance of my statement in these answers being that I

did not know.

73XQ. You have spoken of economic treatment of

ores and of commercial results. Keeping in mind the

character of ore described in lines 72-74, page 1, of the

patent in suit, would you say as an expert that, if this

ferruginous blende contained as much iron as zinc, by

the use of the quantities of oil which you consider as

coming within the terms of the patent, commercial

results could be produced?

A. I don't know.

74X0. Will you state some means whereby a pre-

determined percentage of oily matter could be added to

a constantly flowing pulp, that is, a pulp moving in a

constant current through a series of vessels?

A. It is easy to determine the rate of flow of pulp

and it is easy to regulate the rate of flow of oil by sim-

ple mechanical devices. If the oil is contained in a

suitable receptacle and has leading from it a discharge

pipe provided with an adjustable cock, this cock will

be so adjusted as to deliver any desired quantity of

oil within a given time to match the flow of the pulp.

This is done in the case of purifying water by means

of alum. An alum solution of fixed strength is fed into
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the current of water. It accomplishes its coagulation

while the water containing it is on its way to the filter.

75XQ. Assuming that the constantly flowing pulp

contains quantities of ore which vary from time to

time, ore which necessarily varies in composition as

you state, and assuming that it is necessary to maintain

some relation between the quantity of oil and the quan-

tity of ore, such relation varying with the composition

of the ore, can you describe any means whereby oily

matter could be added to the constantly flowing stream

of pulp in the amounts necessary to fulfill the conditions

stated ?

A. The patentees have stated in their specification

that, in working that ore which they described, they

found one-tenth of one per cent, of the weight of the

ore to be suitable and economical. Now, assuming that

this ore varies from time to time in composition, that

quantity was evidently sufficient with this ore, not-

withstanding the variations. \\'hen the ore had one

composition, it may have been more than was neces-

sary. It would be pretty difficult and hardly pay for

the trouble to vary the quantity of oil for such moderate

variations in the composition of the ore as would be

likely to occur within short intervals with a finely pul-

verized ore which had been through the stamps or

crushers and the mills, and any intelligent person

skilled in the art, in charge of the operations at a mine,

could hardly fail to make preliminary tests from time

to time on his ore, as suggested in the patent, to see
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what, if any, variations he should make in the propor-

tion of oil employed.

76XQ. I think you have failed to answer the pre-

ceding question, which inquires whether you can de-

scribe any means whereby oily matter could be added to

the constantly flowing stream of pulp in the amounts

necessary to fulfill the conditions stated, said conditions

being the maintaining of some specified relation be-

tween the quantity of oil and ore, said relation vary-

ing with the composition of the ore, and the quantity

of ore carried by the water also varying from time to

time.

A. If I were running such a plant, I should test

the tailings from time to time and, if I found they

contained more than a minimum amount of valuable

metallic mineral, I should increase the quantity of oil

or the quantity of acid or both, by opening the stop

cock a little wider in the supply pipe so as to dis-

charge a little more oil and a little more acid in a

given time. That would be the easiest way to ad-

just proportions, or I might discharge continuously the

maximum quantity of oil and acid which I had found

necessary to accomplish satisfactory results and, when

less than the average was required, permit the excess

to go to waste. I might mention another thing that

occurs to me. The water may be used over and over

again in the system and, by maintaining a proper de-

gree of acidity in this water, satisfactory results could

be obtained.
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77XQ. After adjusting the oil supply from time

to time as you have stated you would do, you would

not know, would you, whether the amount of oil you

were using came within the proportions suggested in

the patent in suit or not?

A. I don't think it is necessary that you should

know whether they come within the proportions men-

tioned in the patent. Some of the claims do not specify

the quantity of oil. The specifications having stated

exactly what is to be accomplished and how it is to be

accomplished does not limit the exact quantity of oil

to be used. It gives hints in several places as to quan-

tities which have been found suitable, has explained

that it is a small quantity and given figures to show

how small, but has nowhere undertaken to fix definitely

the exact quantity of oil to be employed.

The person in charge of the plant, if he understood

his business, could judge by the appearance of the

froth and the tailings whether the process was going

on satisfactorily. If he found it had been going on

satisfactorily, he would know that he was using

enough of the oil and acid for the purpose. If he feared

that he might be using too much, he could cut down the

supply little by little until he discovered by examining

the froth and the tailings that the process was not

working satisfactorily.

Adjourned to Tuesday, February 27, 1912, at 10:30

A. M., at the same place.



Butte & Supei'ior Minin<^ Company. ^^^

Charles F. Chandler.

New York, February 27, 1912.

Met pursuant to adjournment.

Present—^Counsel as before.

Cross-examination of Dr. Chandler continued:

78XQ. Will you explain the distinction as to the

quantity of oil or oily liquid used between those of the

claims of the patent in suit which specify a fraction of

one per cent, as the amount of oil or oily liquid, those

which specify a small quantity, and those which specify

02 to .5' per cent, on the ore as the quantity of oily

matter or oil?

A. The object in employing oily matter in the pro-

cess of the patent in suit is clearly set forth in the spec-

ification. It is further clearly stated that, while a

great variety of oils and oily substances may be em-

ployed successfully, there is a choice among these oily

materials which depends upon the character of the ore,

and the inventors direct that a simple preliminary test

should be made to determine which oily substance is

suitable to carry out the process with any particular

ore. When the patentees specify, either in the specifi-

cation or claims 1, 2, 3 and 12 a fraction of one per

cent, of oily matter, they speak of it in the first three

of those claims as oily liquid, and in the twelfth claim

as oil, thus providing for a sufficient quantity of any

3ily substance suitable for carrying out the process of

the patent.
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In claims 9, 10 and 11 no maximum figure is given

for the amount of oil to be employed. The expression

is simply ''a small quantity of oil," which, as I under-

stand the language of patent literature, would mean a

quantity small enough to accomplish the result de-

scribed and claimed in the patent, the specification of

which clearly indicates that, although the quantity

may be variable, it is somewhere about one per cent, or

under.

The patentees have selected as the oil to be used in

their example oleic acid, and claims 5, 6 and 7 men-

tion this particular oily substance and also mention

a proportion which may vary from 0.02 to 0.50 per

cent., having evidently found that this is a sufficient

margin of variation in quantity and, referring to the

specification, I note that they state, in speaking of the

particular ore which they select for their example, line

96, page 1,

"The minimum amount of oleic acid which can

be used to effect the flotation of the minerals in

the form of froth may be under 0.1 per cent, of

the ore; but this proportion has been found suit-

able and economical."

79XQ. I invite your attention to claims 1 and 9 of

the patent in suit and ask you whether the expression

"a fraction of one per cent, on the ore," appearing in

claim 1, has the same significance as the expression "a

small quantity," appearing in claim 9?
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By Mr. Williams. The question is objected

to as calling for an opinion by the witness on a

question involving the construction of the claims,

which is exclusively for the court, and therefore

as calling for incompetent and improper testimony.

A. As a layman and with great diffidence I answer

your question by saying that, as I understand the dif-

ference in those two expressions, claim 1 limits the

amount of oil to a fraction of one per cent, on the ore

substantially, while claim 9 limits the quantity of oil

not to any particular percentage but to such a small

quantity as will produce the desired froth, which is

necessarily variable with different oils and different

ores and may in some cases exceed one per cent.

80XQ. Would your understanding, as an expert in

this art, be the same as that set forth in your last pre-

ceding answer?

By Mr. Williams : Same objection.

A. It is.

81XQ. Will you explain how you proceeded in re-

moving the sample contained in the bottle which you

received from Mr. Nutter through Mr. Williams, that

is, somewhat more in detail than you have previously

Idone ?

A. The first thing I did was to weigh it, bottle,

|cork and wet ore. The second thing I did was to take

ut the cork and rinse out the bottle several times
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with ether, filtering the ethereal solution into a glass

dish and allowing the ether to evaporate on a hot plate

heated by electricity. When the ether had all evap-

orated and nothing remained but the oleic acid, I

weighed the glass dish containing the oleic acid and

then substracted from this weight the weight of the '

empty dish which had been noted before I began the -^

experiment. This gave me the weight of the oleic

acid contained in the sample.

I then carefully brushed that portion of the mineral

which came upon the filter with the ether back into

the bottle, returned the cork and weighed the bottle,

cork and dry ore, minus the oleic acid. I found that

the bottle of ore had lost 8.630 grams. Deducting the

oleic acid 0.0737, I found the difference to be 8.5563.

That represents the water that was either mixed with

the mineral or contained in the cork.

I then poured the dry ore or mineral out of the bot-

tle and weighed the dry bottle and dry cork and sub-

tracted it from the weight of dry bottle, dry cork and ''

dry mineral ; the difference was 20.452 grams, which

represents the weight of the dry mineral.

82XQ. Is it your judgment as an expert in the sci-

ence of chemistry that your determination of the

amount of oleic acid upon the concentrate contained

in the bottle necessarily represents the amount of oleic

acid upon the concentrate as it existed in the vessel

from which Mr. Nutter says he took it, that is, is it

your judgment that there would possibly have been
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some loss of oleic acid by reason of the same either

dropping from Mr. Nutter's hand or from its having

adhered to his hand and remained upon his hand when

he transferred the sample from his hand to the bottle?

A. In my judgment it does. In my opinion it would

not be possible for a mixture, in which the quantity of

oleic acid was necessarily so small and which was evi-

dently very wet with water, to have lost any of its oleic

acid in the few moments contact with Mr. Nutter's

hand while he transferred it to the bottle. The amount

of water was 117 times the amoimt of oleic acid and the

film of oleic acid upon the ore or mineral must have

been infinitely thin. I can't conceive of any of this

Ifilm of oil passing from the mineral to Mr. Nutter's
i

Ihand. As he skimmed it off the surface of the vessel,

lit must have been dripping with water.

83XQ. As this concentrate came to you for ex-

amination in the laboratory, you would never have con-

templated the idea, would you, of handling it with

vour hands; that is, you would not have considered

^uch a procedure as conducive of accuracy, would you?

A. No, because I had to determine the amount of

,vater in it. If the water had been already removed,

' do not believe it would have made any difference

vhether I handled it in my hands or not, as I do not

hing any of the oleic acid would have rubbed off the

Iry mineral.

i 84XQ. Will you explain the distinction between the

" ignificance of the expression "warming the mixture,"
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occurring in claim 10, and the expression "warming

the mixture to 30° -40° centigrade, occurring in

claim 7?

By Mr. Williams: The objection to 79XQ is

repeated.

A. I notice, on comparing these two claims, that

claim 10 is a claim in which "a small quantity of oil"

is directed with no reference to any special oil, and the

exact degree of warming is not specified. The claim

is general, for any oil, and the warming could be

varied to suit the oil and the ore. Claim 7, however,

is an oleic acid claim and here a specific temperature

is mentioned, namely, 30° -40° centigrade, which is
i

equivalent to 86°-104° Fahrenheit, the patentees hav-

ing probably found that this is a suitable temperature

with oleic acid; so this is a more specific claim.

85XQ. What is your judgment as an expert re-

garding the possibility of carrying, out the process

which the patent in suit purports to describe, using

oleic acid in its solid form?

A. I never saw any solid oleic acid. While the

melting point of solid oleic acid is stated to be 14°

centigrade, which is 57° Fahrenheit, that is not its

soHdifying point. It solidifies at 4° centigrade, which

is 39° Fahrenheit. The consequence is that, under

ordinary circumstances, we never see it in its solid

form. If it should be solid on any occasion where it

was desired to use it, it would be very easy to melt it,
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either before it is added to the water containing the

ore, or afterward when the water is warmed, as direct-

ed in the specification.

If, in your question, you intended by "oleic acid" a

cheap commercial oleic acid containing more or less

palmitic or stearic acid, or both, that might, of course,

solidify at a temperature above the solidifying point of

pure oleic acid, that is, above 39° Fahrenheit, but in

this case such solidified impure oleic acid could be

melted either before or after it is added to the mixture

of water and ore.

86XQ. Would it, in your opinion as an expert, be

necessary to melt the commercial oleic acid either prior

to its addition to the pulp or while in the pulp in order

to carry out the process which the patent in suit pur-

ports to describe?

A. I certainly think it would be desirable and I

think very possibly it would be absolutely necessary

for the proper conduct of the process described in the

patent in suit that the oily body should be in a liquid

form, and if anyone undertook to use a solid oily sub-

stance, I think it would be perhaps absolutely neces-

sary that the same should be melted either before or

after it is mixed with the ore and water, so that, when

the mixture is agitated, it will become so finely divided

that it may attach itself to the metalliferous mineral

and cause the same to produce a froth. I can't see

how it would be possible for a piece of solid fat, like

pure stearic acid, for instance, to float about in a tank
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of water and succeed in producing a film on the minute

particles of metalliferous mineral, and in my opinion

nobody skilled in the art would be likely to select a

high melting solid fat to carry out the process of the

patent, although he might possibly be able to do it if he

tried hard. Of course, I do not mean to say that a

piece of solid fat, like stearic acid, a candle end, for

example, might not contribute its part to the production

of a froth if it has first been ground up with the ore,

and thus thoroughly diffused mechanically among the

particles. When an ore carrying a small quantity of

stearic acid introduced in this way is put through the

process of the patent in suit along with a suitable quan-

tity of oleic acid, the heat of the warm water would un-

doubtedly cause the oleic acid to assimilate the stearic

acid. The mixture would then correspond to a cheap

commercial oleic acid, and would accomplish the re-

sult described and claimed in the patent. As a mat

ter of fact, I found, as I have already described,

small quantity of a solid fat, presumably stearic aci

from candle ends, in the two different samples of de

fendant's ore upon which I made my six experiments

87XQ. In your opinion, which process would re

quire more violent or more prolonged agitation, that se

forth in the patent in suit or that set forth in the Cat

termole patents which are referred to in the patent i

suit?

A. I should be decidedly of the opinion that th

process of the patent in suit would require the mosj
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violent agitation, because in that process it is neces-

sary to entrain air into the mixture of ore and water

in order to produce a froth, whereas in the Catter-

mole process no froth is to be produced, the metal-

liferous minerals are not to be carried to the top of

the liquid; on the contrary, it is the gangue minerals

which are to be carried to the top and this is accom-

plished by an up-current of water and not by the in-

troduction of air. I should think that the agitation

in the Cattermole process would be likely to be more

prolonged. I have found that the time of agitation in

the process of the patent is extremely limited. I think

the first agitation was not more than one or two min-

utes in my experiments, and the later agitations, after

the first froth had been removed, not more than a quar-

ter of a minute. I have no knowledge of the length

of time to which the process of agitation is prolonged

when working on a large scale.

88XQ. Will you describe a little more particularly

than you have done the form and other characteris-

tics as you noted them of the granules which appeared

in the demonstration of the Cattermole process which

you saw?

A. I have already described thesCgranules in my

answer to XQ31. I can only add that they appeared

as little pellets or pills. By gently agitating them in

a bottle of water, I found that they gradually coal-

esced and became larger, the number being reduced

while the size increased. Taking one of them out of
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the bottle, I found they were soft, would yield to the

pressure between the fingers, and when cut in two

with a penknife were found to be solid, not hollow.

89XQ. Do you remember what kind of oil was used

in the demonstration of the Cattermole process?

A. The oil used in that case was a mixture of

Texas petroleum, oil of turpentine, soap and water.

It was an emulsion. 25 cubic centimeters of this emul-

sion were added to 400 grams of Broken Hill tailings,

1200 cubic centimeters of water, and ^ per cent, of

sulphuric acid on the water. This mixture was put

into a cone mixer and agitated.

90XQ. Then the difference between the demon-

stration of the Cattermole process which you witnessed

and your own experiments as previously described by

you was not simply a difference in the amount of

oleic acid used, but the demonstrations of the two pro-

cesses differed in many other particulars, including the

nature of the oily matter itself and the emulsification of

the oily matter in the Catermole experiment with soap?

A. Of course, I couild not conduct the Cattermole

process in the same way I conducted my experiments

with oleic acid. My object was entirely different in

the two cases. My object in my experiments with oleic

acid and the two samples of the defendant's ore was

to find out whether, when the process was conducted

according to the patent in suit with oleic acid, it would

yield such a product as had been secured by Mr. Nut-

ter and handed to me for examination. My only ob-
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ject in conducting the Cattermole process was to see

what the granules looked like and how the process

worked. It really was simply to gratify my curiosity.

It is, of course, quite true that the processes in my
experiments differed in the manner you suggest in

your question. There was no reason why they shouldn't.

I had no object in comparing this Cattermole

process with the process of the patent in suit with the

use of oleic acid; in fact, I didn't suppose I should

ever be examined on the Cattermole process. I was

not engaged in studying the prior art.

91XQ. Who performed the demonstration of the

Cattermole process which you witnessed?

A. I was assisted in this experiment by Mr. A.

jHoward Higgins.

92XQ. Who is Mr. A. Howard Higgins?

A. He is a very agreeable young man who recently

ame to New York and I had the pleasure of making

is acquaintance. I understand he has some connec-

ion with the Company known as Minerals Separation,

limited, one of the complainants.

93XQ. Is it your opinion that the Cattermole pro-

:ess referred to in the patent in suit can be successfully

;arried out with oleic acid in place of the oily matter

jised in the demonstration which you witnessed?

A. I have no reason to doubt it. Cattermole makes

he following statement:
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"The oil used may be animal, vegetable or min-

eral oil or mixtures of these or such coal or wood

tar products or other substances which exercise,

like oils, a preferential physical affinity for metal-

lic mineral matter as distinguished from gangue."

Oleic acid is such a kind of oil. Therefore, I have no

reason to suppose that oleic acid would fail to accom-

plish the result described and claimed in the Catter-

mole patent. Of course, I do not fail to note that

Cattermole prefers to use an emulsifying agent, which

he says has a decided effect in aiding the granulat(^,

and he mentions oleic soap, which, in the presence of

the acid which he also employs, would liberate oleic

acid.

94XQ. Have you any information or opinion as an

expert upon the subject of the preceding question aside

from what you have referred to as being in the Cat-

termole patent?

A. I have not.

95XQ. You have referred to certain preliminary

tests recommended in the specification of the patent

in suit. Now, assuming that one skilled in the metal-

lurgic art is informed of the fact that, when, under

proper conditions, sulphide ores are pulverized and

mixed with water, oil and acid, and then agitated, a

froth carrying a sulphide is formed, I understand it •

to be your opinion that a simple preliminary test is^

necessary to determine the proper proportions of oily
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matter and acid to produce a froth containing the maxi-

mum amount of the sulphides ; that is, the maximum

amount within the commercial requirements. Is this

correct ?

A. It is. Of course, a person skilled in the art, in

attempting to practise the process of the patent in

suit, would have the benefit of all the information

which is given in the specification of the patent; there-

fore, he would not be obliged to make random ex-

periments. He would probably start on a new ore by

following the directions of the example. If the results

are not satisfactory, he might modify the proportions

according to his best knowledge and see if he could

improve the results, by varying the proportions of oil

or acid or by selecting a different oil from the one

with which he first experimented.

97XQ. Do you know whether, in actual practise

of flotation processes of the general type of that which

the patent in suit purports to describe, the pulp after

agitation is permitted to flow through an open trough

similar to trough O shown in Figure 1 of the draw-

ings of that patent?

A. I do not.

98XQ. In operating an apparatus like that illus-

trated in Figure 1 of the drawing of the patent in suit,

would it be necessary to stop the agitator at intervals

in order to accomplish the object of the process?

A. I do not know.

99XQ. Do you find anything in the patent in suit
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to explain whether it would be necessary to stop the

agitator at intervals?

A. The patentees, at line 89, page 1, tell what hap-

pens if one does stop the agitation, but, as I under-

stand the drawing, the process seems to be a continu-

ous one.

lOOXQ. You have stated that after adjusting the

rate of supply of oil to the pulp in order to accom-

plish satisfactory results in carrying out the process

which the patent in suit purports to describe, you don't

think it is necessary that you should know whether

the amount of oil supplied comes wjqlhin the propor-

tions referred to or-hmt^d-at in the patent in suit^

A. I think I should, if I were operating a plant. I

think the results would show it. Of course, if one,

in a conl^uous process, introduced what he bdjjfcved to

be the proportion of oil suggested in the patent from

time to time, he would naturally watch the operation

to note whether the separation of metalliferous miner-

als from the gangue was proceeding satisfactorily. If

anything occurred to indicate that it was not, he would

use his experience and add a little more or a little less

oil from time to time.

lOlXQ. In referring to the ore mentioned in the

passage beginning at line 72, page 1, of the patent in

suit, in which passage no reference to the proportion

of metalliferous mineral occurs, you have stated that

the patentees have described that ore with as great

precision as is possible, and you have also stated that if
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one is going to purchase an ore, he should know its

value and the kind and percentage of valuable material

in it. If it is possible to state the kind and percentage

of valuable mineral in an ore to indicate its value,

would it not have been possible for the patentees, in

order to set forth some one specific illustration of

their process, to have stated the percentage composition,

in so far at least as the metalliferous material is con-

cerned, of the ore mentioned by them, or at least of

that sample of the ore which they cite as an example

of their process?

A. The patentees might, of course, have given a

concrete statement of pecuniary values in some par-

ticular case, but, of course, the financial advantages

of a process depend upon so many local conditions that

it does not seem to me there is any particular advan-

tage in doing so, and I can't recall a patent specification

in which any such statement has been made.

102XQ. Would an ore consisting of approximately

twelve per cent, chalcopyrite, fifteen per cent, pyrite,

sixten per cent, carbonate of iron, sixteen per cent,

dolomite and calcite, and thirty-seven per cent, other

gangue minerals, be such as could be treated by the

process which the patent in suit purports to describe,

that is, successfully treated?

A. I don't know.

103XQ. What would be your judgment as an ex-

pert upon this question?

A. I have no right to express an opinion.
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104XQ. Have you any opinion on this subject?

A. If you want me to guess, I will tell you the

tlioughts which are passing through my mind at the

present moment. In operating with an ore of the

composition you mention and using the amount of acid

suggested in the patent in suit, the calcite and dolomite

present would be likely to neutralize the acid, but, inas-

much as the acid is added simply to facilitate the pro-

cess and diminish the probability of the gangue mineral

appropriating some of the oil, it is not impossible that

such an ore might be successfully operated by the pro-

cess of the patent in suit. Those are the thoughts

which come to me in attempting to answer your ques-

tion.

105XQ. Your answer, I presume, is based upon

your expert knowledge of the metallurgical art and

chemistry ?

A. It is. But it must not be forgotten that my

experience with this particular process is based upon

laboratory experiments with ores of the defendant.

106XQ. If you found, as a result of experiment in

treating the ore last referred to by us, that you suc-

ceeded in obtaining a froth, foam or scum containing

a large enough percentage of the valuable components

of the ore to be commercial, would the operation so

performed come within the description set forth in

the patent in suit?

A. I think it would.

107XQ. Carbon dioxide would be generated, would
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it not, by the action of sulphuric acid upon the dolomite

and calcite contained in the ore last referred to by us?

A. None of any consequence, because the quantity

of acid recommended by the patent in suit is so small

and carbonic acid gas is soluble in water. If a minute

quantity of carbonic acid gas should escape, it wouldn't

modify the character of the process. The process

would still be substantially the process of the patent,

because the amount of carbonic acid gas which could

possibly be liberated would be practically insignificant

as compared to the amount of air which would be

forced into the froth.

108XQ. Is it your opinion as an expert in this art

that, if the test referred to by Mr. Nutter were car-

ried out in a bottle, as he describes it, with an ore con-

taining substantial amounts of carbonate, oleic acid or

other oily matters, and a mineral acid such as sulphuric

acid being used, the resulting froth, in case a froth

appeared, would be caused by the air mtroducd by

shaking the bottle and agitating its contents, rather

than by reason of the carbonic acid gas evolved by the

action of the mineral acid upon the carbonate? I refer

to the experiment or test described by Mr. Nutter in

answer to 50XQ.

A. I should infer thai, if that experiment were

made on the lines of the specification of this patent,

that the resulting froth would be caused by the air

introduced by shaking the bottle. Mr. Nutter has him-

self stated that he would make the experiment with
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or without mineral acid in order to see which set of

conditions gave the best result and that he would vary

the temperature.

109XQ. Do you consider that the conditions set

forth by Mr. Nutter are within the terms of the speci-

fication of the patent in suit?

A. I do; especially considering the fact that this

is only a field experiment, made for the purpose of

getting preliminary information with regard to the

nature of the ore and not for the purpose of regulat-

ing the process to be employed in metallurgical works.

IIOXQ. Don't you think that preliminary tests would

indicate the character of the operations to be per-

formed in actual metallurgical operations?

A. Only approximately, because in the field it would

be very difficult, if not impossible, to get an average

sample of the ore.

IIIXQ. But knowing the difficulty of getting a

representative sample of the ore, don't you think that

a preliminary test should indicate the character of the

actual metallurgical operations to be performed?

A. Such preliminary test would undoubtedly give

information of more or less value, but I do not think

any intelligent person skilled in this art would plan

his metallurgical operations with no more information

than he obtained from a field experiment.

112XQ. Do you think that any more exact or re-

liable information could be secured from the operation

of the slide machine to which vou have referred?
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A. I do, because the slide machine is employed on

what purported to be the ore actually in use in de-

fendant's works.

113XQ. I am not referring to any particular use

of the slide machine, but to its utility generally as af-

fording an indication of what will take place in actual

metallurgical operations upon a commercial scale. With

this explanation will you answer the question?

A. If the slide machine is employed on a fair sam-

ple of the ore, I think the results are entirely reliable.

114XQ. Have you ever made any comparison be-

tween the results secured by the slide machine and se-

cured in actual commercial operation?

A. I have not.

115XQ. Then you cannot say definitely as to the

question of whether the slide machine affords an actual

indication of what would take place in actual opera-

tion commercially?

A. I think that in the result of the experiments

made on the average ore, using 400 grams or nearly a

pound of ore in each experiment, particularly when six

such experiments made in succession are completely

successful, the slide machine does afford an actual

indication of what would take place in actual opera-

tion commercially.

116XQ. If you obtained uniform results with the

bottle test described by Mr. Nutter, would you con-

sider that uniformity an indication that the bottle test

was fairly representative of what would take place in

actual commercial operation?
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A. If the uniform results were satisfactory and the

ore operated upon was a fair average sample, I think

I should, though I have never myself made any bottle

tests.

117XQ. Do you find anything in the patent in

suit describing the nature of the ^simple preliminary

test" referred to in lines 65-67, page 1?

A. All I find with regard to this test is that the

object of it is to ascertain what oily substance yields

the proportion of froth or scum desired. Of course,

this paragraph is offered to persons skilled in the art

and I think it goes without saying that any person

skilled in the art in making a preliminary experiment,

would not only test different oily substances, but he

would also seek to get what other desirable informa-

tion he could from his experiment and would naturally

observe the proportion of oil and acid which gave the

best results.

118XQ. Will you explain why warmmg qmckens

the action of the oil, as you have stated it^o^^

A Possibly because it makes the oily emtte^ thm-

ner Possibly because the affinity of the metalliferous

mineral for oily matter is increased by heat. There

may be other reasons which do not occur to me.

119XQ From your testimony I understand that &

you have never seen the Cattermole process, referred to

in the patent in suit, carried out with oleic acid. Is that

correct?

A. I have not.
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120XQ. Do you know the percentage of savings of

valuable mineral which was effected in the demonstra-

tion of the Cattermole process which you witnessed?

A. No, I didn't attempt to find out. My only ob-

ject was to satisfy my curiosity and see the granules;

what they looked like and how they behaved.

Cross-examination closed.

Redirect-examination by Mr. Williams

:

121RDQ. In your answer to 38XQ you have called

attention to the fact that, in your experiments, you

were constantly reducing the amount of acid present

by carrying off some of the water with each froth.

Please give me a more definite notion as to the amount

of water carried off and the dilution of the acid solu-

tion which resulted therfrom, having in mind that four

successive layers of froth had been removed.

A. I began the experiment with 1600 grams, equiva-

ent to 1600 cubic centimeters, of water, containing 30

:ubic centimeters of five per cent, sulphuric acid. That

iquid must have contained one and one-half grams of

;ulphuric acid, which is equivalent to 0.0937 per cent.

The amount of liquid drawn off with the foam or froth

s 430 cubic centimeters each time. For convenience

>f calculation, I will call it 400 C. C, which is one-quar-

er of the liquid present, this water being replaced by

resh water. One-quarter of the acid is therefore re-

loved with the first froth, leaving three-quarters of

he original quantity, which would be 0.0702 per cent.
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of the water in the machine. After the second froth

was drawn off, three-quarters of the last amount

would remain; that is, 0.0527 per cent. I then added

10 C. C. of the five per cent, sulphuric acid, which

increased the acid present to 0.0837 per cent., agitated

and drew off the third froth; leaving the percentage

of acid as 0.0632. I then added 10 C. C. of acid,

making the percentage 0.0944. I then drew off the

fourth froth, leaving the percentage of acid 0.0706.

Redirect-examination closed.

Deposition closed.

CHARLES F. CHANDLER.

It is stipulated that if Floyd J. Metzger were called

as a witness he would testify that he worked with the

last witness and alone in the making of the analyses

in the manner testified to by the last witness as having

been made by Floyd J. Metzger and this stipulation

shall have the same force and effect as the testimony

of said Floyd J. Metzger in the particulars referred

to, the right of cross-examination being waived.

It is stipulated that if Oscar Spitzer and Henry D.

Williams were called as witnesses, they would testify

that the specimen of defendant's concentrate, referred
!|

to in the testimony of the preceding witnesses, was

delivered by registered mail at the office of the said

Henry D. Williams and was opened by the witness,

Dr. Charles F. Chandler, in the presence of the said
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Henry D. Williams and Oscar Spitzer on August 18,

1911, and that the seals and marks were intact before

it was thus opened. This stipulation shall have the

same force and effect as the testimony of the said Os-

car Spitzer and Henry D. Williams in the particulars

referred to, the right of cross-examination being

waived.

It is stipulated that the defendant in the practise

of a process of separating the constituents of ores by

flotation at Basin, Montana, prior to the commence-

ment of this suit, added sulphuric acid and commercial

oleic acid, commonly known as candlemakers' red oil,

to the pulp containing the material operated on, but

no stipulation nor admission is made as to the quanti-

ties of sulphuric acid and commercial oleic acid so used.

Complainants close their prima facie testimony.
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UNITED STATES DISTRICT COURT.
District of Montana

In Equity.

MINERALS SEPARATION,
LIMITED, and MINERALS
SEPARATION AMERICAN
SYNDICATE, LIMITED,

Complainants,

vs.

JAMES M. HYDE,
Defendant,

State of New York,
V ss *

County of New York, I

I, BERNARD COWEN, a Notary Public in and for

the County of New York, hereby certify that the fore-

going depositions of Edward H. Nutter and Prof.

Charles F. Chandler were taken before me at the office

of Henry D. Williams, Esq., 76 William Street, New

York City; that the deposition of Edward H. Nutter

was taken on February 15, 16, 17 and 19, 1912, and

that the deposition of Prof. Charles F. Chandler was

taken on February 20, 21, 22, 23, 24 and 27, 1912;

that for the purpose of taking such depositions I acted

by agreement of counsel as Special Examiner under
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the 67th Rule in Equity as amended; that during the

taking of said depositions the complainants were repre-

sented by their counsel, Henry D. Williams, Esq., and

the defendant was represented by his counsel, J. Bruce

Kremer, Esq., and Walter A. Scott, Esq.; that before

each witness gave his deposition the said witness was

duly sworn by me and his deposition taken down on

the typewriter in the presence of counsel for both par-

ties, and that, at the conclusion of his said deposition,

the same was signed by the witness in my presence.

I further certify that I am not of counsel for either

party to this cause, nor related by blood or marriage

to any member of either of the complainant corpora-

tions or the defendant, and that I am not interested

directly or indirectly in the matter in controversy.

IN TESTIMONY WHEREOF, I hereunto set my

hand and notarial seal this 28th day of February, 1912.

BERNARD COWEN,
(Notarial Seal) Notary Public,

New York County.
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UNITED STATES DISTRICT COURT,
District of Montana.

Minerals Separation, Limited,

and Minerals Separation

American Syndicate, Lim-

ITED,
In Equity

Complainants, {
No. 1076.

vs.

James M. Hyde,

Defendant.

Depositions of witnesses in behalf of complainants

in rebuttal in the above-entitled suit taken pursuant

to a Commission issued out of the above-entitled Court

July 6, 1912, before Joseph Phillips Crawley of 9

Bishopsgate, London, England, a Notary Public and

the Commissioner named in said Commission and acting

also with the consent of counsel for both parties hereto,

at the office of Boult, Wade & Tennant, 111/112 Hat-

ton Garden, Holborn Circus, London, E. C, commenc-

ing this 22d day of August, 1912, at 11 o'clock in the

forenoon.

Present —

Henry D. Williams, Esq., Counsel for Com-

plainants.

Walter A. Scott, Esq., Counsel for Defendant.
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GEORGE ALBERT CHAPMAN, a witness pro-

duced on behalf of the Complainants, having been duly

cautioned and sworn, testifies as follows

:

Direct-examination by Mr. Williams:

IQ. What is your name, age, residence and occu-

pation ?

A. George Albert Chapman, age thirty-one, of

Newton Hotel, Holborn, London; I am by profession

a metallurgical engineer and assayer. My business

address is care Minerals Separation, Limited, 62

London Wall, London, England.

2Q. By whom are you employed and what is the

nature of your work?

A. I am employed by the Minerals Separation, Lim-

ited, in carrying out tests on ores, investigating pro-

cesses, erecting, directing and operating plants in vari-

ous parts of the world.

3Q. Please briefly outline your technical education

and experience.

A. I received my technical education at the Batter-

sea Polytechnic, London, S. W., where I was a student

for five and a half years. I received instructions spe-

cially in the subjects of chemistry, physics, metallurgy

and engineering. In 1899 I entered the services of

Mr. Henry Livingstone Sulman, at that time of 60

Gracechurch Street, London, E. C. My first employ-

ment there was as assayer and general metallurgical

assistant. In 1900 I was specially appointed as assist-
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ant to investigate and carry out tests by the bulk oil

Elmore process, under the direction of Messrs. Sul-

man & Picard and Ballot. About this period also I

conducted trials on the Robson & Crowder process

which is an oil-washing process of ore extraction. On

Mr. Cattermole's introduction to the firm I acted as

his assistant and finally in Mr. Cattermole's absence

I assumed his duties. About this time I was appointed

by Messrs. Sulman & Picard to carry out tests, under

their instructions, on the Wolf or Scammel process.

At a later period I was engaged chiefly in investigating

the Froment process and later still the Sulman & Pi-

card bubbles and skin-flotation processes, the Catter-

mole, Sulman and Picard Soap process. This brings

me to the end of 1903.

4Q. Please describe the manner in which you car-

ried on your investigations or tests on the Froment

process ?

A. I will answer this question in two parts. First];,-

I carried out tests with the apparatus sent by Mr. Fro-

ment to London. I only used the first two portions of

the apparatus forwarded, namely, the agitator and the

separating pan. It required very few tests to demon-

strate that the apparatus was entirely unworkable, and

I abandoned using it. The ore used in this series of

tests was Broken Hill crude ore, crushed to 80 mesh

to which was added ten per cent, of crushed calcite.

My reason for not using the third part of the apparatus

was that it was too large to be conveniently erected



235
Butte & Superior Mining Company.

George Albert Chapman.

in Messrs. Sulman & Picard's laboratory. To get an

idea of the merits of this portion of the apparatus I

tried many tests on small screens under the conditions

suggested by Mr. Froment. These screen tests deter-

mined that this latter part of the apparatus was also

unworkable. Only by the most careful nursing were

any flocks of mineral persuaded to remain on the screen.

After consultation with Messrs. Sulman & Picard

I determined to make every effort to get this process

to work in some simple and practical manner. For the

agitation part of the process I used one of the Gabbett

or cone mixers installed in the laboratory. I usually

took 1200 cc. of water and 500 grams of crushed

Broken Hill crude ore to which was added varying

quantities of oil from 60 lbs. per ton to 120 lbs. per

ton. The pulp was vigorously agitated until the metal-

liferous sulphides were coated with the oil. The only

method by which I could obtain a satisfactory separa-

tion of the sulphide mineral from the worthless gangue

was to take the charge from the Gabbett or cone-

mixer and allow it to stand in a basin for settlement.

The clear liquid was decanted off, and a thick mud

remained in the basin. To this thick mud was added

ten per cent, of finely crushed calcite, which was

thoroughly mixed by stirring with a spatula. The

charge was then placed upon a plaque in small por-

tions, say of about fifty to sixty grammes. The plaque

was then placed beneath the surface of slightly acidu-

lated water. The acid attacked the calcite, and this
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had the effect of causing the sulphide mineral to sepa-

rate itself from the gangue in the form of pasty oiled

mineral. These masses of mineral did not always float

to the surface of the acid liquor, but the attached gas

bubbles caused these flocks to be comparatively lighter

than the gangue, and in this condition they could be

easily separated by a simple vanning. The plaque was

withdrawn with the gangue contents and the mineral

collected from the vessel containing the acid liquor.

The concentrates recovered were the.refore separated

in two distinct manners: First, the portion of the

concentrates that were^rendered light by the gas asso-

ciation which were vanned by the usual well-known

methods. By this latter method fairly good separation

of sulphide minerals was possible, and in my opinion

this is the only method by which the difficult Froment

process can be made to give any resemblance to a prac-

tical separation. {

5Q. Please describe the manner in which you car-

ried on your investigations or tests on the Sulman and

Picard Bubbles process?

A. Under Messrs. Sulman & Picard's instructions

I carried out a large number of trials investigating this

process. Part of the work was carried out on the lines

given in the latter portion of my answer to the last

question. Considerable time was spent in constructing

a small glass apparatus of the type given in Figure 1

of Patent No. 793808. This was made of glass to en-

able a full view to be had of the separation. The tail-
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gas to the surface of the liquor, and secondly the portion of
the concentrates that were "
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ings from the Cattermole process containing sunken

flocks of mineral were placed in the apparatus and air

pumped into a perforated spiral, which was rotated

slowly. The results from this apparatus were most

encouraging. This apparatus was also used to bring

about the Froment effect. The Cattermole tailings

were mixed as described before with ten per cent, of

crushed calcite, and instead of passing air through the

perforated spiral a solution of weak sulphuric acid was

introduced into the separating vessel by this means.

Good flocks of mineral separated from the gangue,

many of which, although carried up to the surface of

the liquor, did not break through the surface film. The

associated gas bubbles detached themselves and the

mineral sank and became mixed with the residue or

tailings.

Another type of apparatus used took the form of

an ordinary scent spray. This apparatus was used

in several manners. First it was used to force finely

disseminated oil into a vessel containing crushed ore

and water. This method of bringing about oil attach-

ment to the sulphide mineral proved to be very poor.

Second, a pulp of crushed ore and water, which had

been suitably agitated with oil, was placed in the scent

spray. The pulp was sprayed on to the surface of

still water. A separation of the sulphide mineral from

the gangue was quite apparent, the mineral floating

by means of the well-known oiled needle effect and the

gangue sinking through the water.
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6Q. You have also mentioned the Sulman & Picard

skin-flotation process. Please describe the investiga-

tions on this process ?

A. This process was being investigated by other

assistants of Messrs. Sulman & Picard and I recollect

doing no systematic work with this. I have referred

to Patent No. 793808 to refresh my memory.

7Q. You have mentioned the introduction of Mr.

Cattermole to Messrs. Sulman & Picard and that you

acted as his assistant. What work did you do as his

assistant, and with what process or processes ?

A. We were chiefly concerned in testing ores by

the granulation or Cattermole process. The apparatus

used to carry out this process consisted of a series of

gabbett or cone-mixers, which were six in number for

the first agitation. This first agitation was of a very

violent type to bring about the oiling of the sulphide

mineral. The agitated pulp was then passed to a small

glass upcast separator where the fine gangue slimes

were washed from the pulp, allowing only the oiled

metalliferous particles and the coarse gangue to pass

to the second stage of the process, which consisted of

slowly rolling in the same type of mixer as used in the

first stage, but with the baffles taken out and the speed

of the cone much reduced. This slow rolling had the

effect of causing the incipient granules to make com-

bination amongst themselves, and the rolling was con-

tinued until the mineral worked into the form of hard

shotty granules. In the second stage of the process
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it was highly important to prevent air attaching itself

to the mineral, and this was the reason for taking the

baffles out and reducing the speed. After the slow

rolling, the treated pulp then passed to a second upcast

classifier where the gangue was washed from the shot-

ty granules. The granule product usually carried only

about 3 per cent, of insoluble gangue matter. First

investigations determined that the granule formation

in the slow rolling stage was much improved if the

fine slime gangue was removed before this stage of

the process was reached. Excellent results were ob-

tained by this method, and on Broken Hill crude ore

we on many occasions obtained 90 per cent, recovery

of the three valuable metals, namely, silver, lead and

zinc. After the success of this process was fully estab-

lished in the experimental stage we were chiefly con-

cerned in devising a breaking-down method to separate

the mixed concentrate of galena and blende into the

more saleable separate lead and zinc concentrates.

I was assisting Mr. Cattermole in this work when I

was called upon to take up other investigations.

8Q. Please continue as to your further work with

the Cattermole process so far as you carried it on in

England.

A. In or about December, 1903, I was instructed

by Messrs. Sulman, Picard & Ballot to erect a small

Cattermole plant, of the type described in my last ans-

wer, for the purpose of installation in Australia to carry

our tests on the ore and mill products of the Sulphide
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Corporation, Central Mine, Broken Hill. This plant was

erected at the works of W. M. Still & Co., Charles

Street, Hatton Garden, London, under the superintend-

ence of my instructors. The photograph marked for

identification "Photograph Australian Cattermole

Plant" is a photograph of this plant as it was erected

prior to dissembling and shipment to Australia. This

plant was thoroughly tested before taking it to pieces

for shipment, and it was at the period of these tests

that I was first introduced to Mr. A. H. Higgins, who

acted as my assistant in the final London trial. We
satisfied ourselves that good results could be repro-

duced with this plant and on reporting this I was im-

mediately instructed to leave for Australia.

By Mr. Williams : The photograph referred to

by the witness in this last answer is offered in

evidence and marked ''Complainants' Exhibit, Pho-

tograph Australian Cattermole Plant."

9Q. In testing this plant at Still's, did you at all

times use all of the apparatus, and generally, what pro-

portion of oil and what kind of oil did you use?

A. In several of the trials with this apparatus we

did not use the last two mixers marked "8" and ''9" on

the photograph, as the residues or tailing from these

tests were very clean and required no form of re-treat-

ment. The ore used was Broken Hill crude ore of 55

per cent, mineral content. The proportion of oil used

and set as a standard for future work w^as five per
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cent, on the sulphide mineral constituents or mineral

content of the ore. The oil was added in the form of

an emulsion, which emulsion usually carried 2>2)% of

actual oil and consisted of 3 parts of Roumanian thick

residuum to one part of ordinary paraffine or kerosene.

Of course other oils were frequently used, both in the

form of straight oil and in the form of emulsion, the

type of oil addition being determined by the atmos-

pheric temperature on the day of test. Oleic acid was

very often used.

lOQ. How about what is referred to as "oleic soap?"

A. Oleic soap was a convenient form of oil addi-

tion and as such was very often used in our tests. Im-

mediately the soap solution came in contact with the

acidulated water oleic acid was liberated in a form

most suitable for the process.

IIQ. Did oleic soap appear in any of the emul-

sions that you have described, and please state how

these emulsions were produced?

A. All our later work was conducted on emulsions

containing oleic soap. These emulsions were produced

3y mixing a soap solution with the oil. In most of

hese emulsions the amount of soap was roughly one-

enth of the total quantity of oil, which was usually

53.3 per cent, of the total emulsion, the rest being

vater.

12Q. When emulsions were produced without oleic

cap, what were the constituents and what was the pro-

edure necessary to produce these emulsions?
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A. Ordinary soft soap solution was substituted for

the oleic soap solution and the other constituents were

as before, oil and water.

13Q. In your answer to 3Q you referred to the

Cattermole, Sulman & Picard soap process. What did

you do in connection with this process?

A. In connection with the work on this process we

took advantage of the soap phenomenon in which,

when it came into contact wath the acid liquor, the

oleic acid was produced in situ. This was used in the

Cattermole process as I have described. The second

part of the process was merely a means of attempted

recovery of flocks of mineral that had passed over with

the gangue from the upcast and had sunk. We took ad-

vantage of the Froment effect in this latter portion of

the process. Although at times we had indications

that were encouraging, no practical good resulted from

our efforts to make this latter part of the process into

a commercial process. This soap process was applied

to the treatment of the crude ore direct without the in-

tervention of the Cattermole separation and total flota-

tion attempted. The results however were most dis-

couraging and w^ork was stopped on these lines.

14Q. In the last sentence of your last answer it is

not quite clear in what manner the soap process was

applied to the treatment of the crude ore direct, with-

out the intervention of the Cattermole separation, that

is to say, whether it was as you have described with
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the Froment effect, or without the Froment effect.

Please explain more fully.

A. Oleic soap was added to the crude ore and water

in the Cattermole proportions and agitated in the usual

manner up to the first upcast. The pulp from this was

taken and a Froment separation attempted in the man-

ner in which I have described previously.

15Q. When did you go to Australia for the purpose

of installing the Cattermole process there?

A. I left England for Australia in or about April,

1904.

16Q. And when you reached Australia what was

the first thing that you did?

A. I cleared the plant through the Customs and re-

erected it on the property of the Sulphide Corporation,

Central Mine, Broken Hill.

17Q. Was this plant again tested after it had been

re-erected ?

A. After the erection was completed I started test-

ing the plant with crude ore from the mine crushed to

60 mesh. All the tests which I carried out were in the

presence of Mr. J. Dreyer, who was metallurgist to the

Company. Mr. Dreyer checked all weights and sam-

ples on behalf of his Company.

18Q. Were these tests satisfactory?

A. The tests were most successful, and on the re-

sult obtained our clients immediately proceeded with

the planning and erection of a plant built on identical

lines with the smaller unit which had been tried. The
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new plant was to have a capacity of 100 tons per day

of twenty-four hours.

Q19. Please describe the agitating or mixing ves-

sels that were used in this 100 ton plant when first

erected.

A. We attempted to follow out the line of the Gab-

bett or cone mixers used in the small plant, and the

large scale Gabbett agitators were in exact duplica-

tion of the smaller mixers, except that they were made

of wood, and the mixers had flat bottoms instead of

the rounded bottoms in the mixers of the smaller unit.

To the side of the circular vat were fastened triangular

strips of wood to take the place of the wire baffles used

in the smaller mixer. A nest of six mixers connected

by a pipe about six inches from the bottom of the in-

side of the vat constituted the first part of the plant

in which it was desired to give the ore pulp a violent

agitation with the added oil or emulsion.

20Q. Then, from these six mixing vessels on, what

were the other apparatus?

A. At the end of the first six mixers a small up-

cast was in position to separate the slime gangue to

bring the pulp in the condition desired for the slow

rolling in the second tier of mixers, in which there were

three mixers, again a duplication of the agitators of the

first series, except that the baffles were removed and

the cones were much reduced in speed. From these the

pulp passed to another upcast separator. • Below the oc c-

ond corico - was 'anulher upcas t &epa4:^UQr. Below the
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second series was another nest of two agitators, in

which baffles were fastened and the cones again speed-

ed up. The pulp passed from these last two agitators

and was divided by simple launders to feed four Wil-

fley tables, upon which the riffles were modified. The

object of the tables was to recover by skin-flotation

effect any mineral flocks which had been lost with the

gangue product.

21Q. Was this plant completed and put to work,

and if so, when?

A. This plant was completed and adjustment runs

made in or about April, 1905.

22Q. And after these adjustment runs was it put

to work treating ore, and if so, for how long?

A. We started the plant on dump tailings, and

treatment proceeded along the Cattermole line for but

a few days. The oil consumption alarmed our clients,

and I was instructed to use every endeavor to bring

this down. This was only possible to the extent of .8

per cent, on the weight of the ore. The formation of

good shotty granules was impossible under these con-

ditions, mineral flocks being formed, and these readily

separated on the skin flotation table on the lines in

which I had been instructed by Messrs. Sulman, Pi-

card and Ballot previous to my departure for Australia.

These trials took considerable time, and it was a few

weeks before this best condition was reached. The

^ plant proceeded to run on these lines.

23Q. What next happened which brought about

any change in this plant?
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A. In or about the month of Jmie I received in-

structions from Mr. C. F. Courtney, general manager

of the Sulphide Corporation, to modify the plant so that

we could take advantage of a very important discovery

that had taken place in England. He handed me a

drawing which gave the details of the process which

was exactly the same as the drawing marked for identi-

fication "Sulman Drawing accompanying report May

3, 1905." Owing to the trouble which had been met

with in working our previous method, as a practical

man, I was very much gratified and relieved to know

that we could substitute this more simple and ingenious

process.

24Q. What did you do with the plant when you

received these instructions?

A. In the position occupied by the second tier of

mixers a spitz box was placed into position. A con-

necting launder from No. 6 agitator of the first nest

to the spitz box was introduced. The bottom outlet

of the spitz box was connected to our previous table

ar^ngement so that we could take advantage of skin

flotation effect to recover any mineral that had been

lost in the first separation. This is identical with the

scheme suggested by the drawing. A steam pipe was

introduced into the first and last mixer of the only tier

now in use. The plant was started up under these con-

ditions, and the pulp received a violent agitation, and

was passed down the launder to the spitz box. On the

surface of the spitz box, at a point where it was per-
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fectly tranquil, a substantial froth formed. This was
entirely different to any float that I had seen in the

other processes in which flotation had been attempted.

This froth had many charjteristics, and the most im-

portant difference I noticed in comparison with the

other floats was that the froth was of the same color

as the mineral and of the same lustre. This had never

been so in the other cases, where the oil had considerably

dulled the natural color and lustre. The froth consisted

of air bubbles, with water films that were highly

charged with sulphide mineral. These bubbles could

not retain their natural spherical shape, owing to the

crowding together of the froth mass. The upper layers

of bubbles, when they broke, deposited their charge of

mineral on to the bubbles beneath. This gave the froth

a pitted or scoriated appearance. The depth of the

froth at the point of overflow was quite three inches.

The froth was so coherent and substantial that it would
readily support a coin, which it would carry over the

overflow lip without breaking through the mass. We
used this to demonstrate to visitors at a later date. The
tailings from the spitz box then passed to the tables

for re-treatment, where many tpyes of air jets were ap-

plied in the hopes of improving the recovery. The
work on these tables was never really satisfactory, and
an examination of the tailings showed the sulphide min-
eral losses to be in the form of a potential froth. A
few experiments showed that it was only necessary to

give these a slight agitation to bring about further air-
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bubble attachment, and this potential froth then became

a real froth on passing it to another spitz box. This

second spitz box was placed immediately below the

first spitz box, and the tailings were brought with a

good splash on to suitable baffles and boards of the

second spitz box. From this date onward the tables for

the re-treatment of tailings from flotation treatment

were discarded.

25Q. What amount of oil to the ton of ore did you

use when the plant was changed to collect the mineral

in the form of a floating froth as you have described ?

A. We used two pounds of oleic acid per long ton

of ore.

26Q. At the time that you changed the Cattermole

plant to a froth separation plant what form of agitators

did you use in the mixing vessels, six in number, which

were then used?

A. We retained the same Gabbett or cone mixers

that were used in the first treatment of the Cattermole

process plant.

27Q. Were any changes made in the form of the

agitator, and if so what were these changes?

A. Yes. Owing to the high consumption of power

by the cone form of agitator we introduced first a cen-

trifugal stirrer which consisted of circular sheets of

metal held together by radial arms or ribs, the lower

sheet of metal being an annulus. This enabled the

pulp to be drawn in to the stirrer and thrown violently
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against the sides of the circular vat and baffle. The

wear and tear of this type of agitator was considerable

and it was necessary for economy of maintenance

charges to devise a more lasting type of agitator. We
then tried the ordinary four-arm agitator, the blades

of which were right-angularly fixed, a cross-section

of the blades showing the height to be several times

the width. This form of agitator was a great improve-

ment on the other types which had been tried, but they

wore badly at the end of the blade in a radial direction

rearwardly. This suggested a type of agitator where

the four blades were so radially curved rearwardly

and these were strengthened by ribs on the back of

each arm. This type of agitator was in use for some

considerable period. We then attempted to increase

the aeration by a type of agitator in which the arms

were diaeonallv fixed. Two blades were inclined in

P. 249, L. 19, after " pulp " insert " downwardly and
two were fixed so as to beat the agitated pulp "

UllC pix^VAWuiwj »^wiiw t^i.Aj^ ^-^-* ^ Q

28Q. Was the operation of the plant interrupted in

the making of these changes in the form of the agita-

tors?

A. No. The alterations were always completed

during our Sunday stop.

29Q. What changes if any were made in the form

3f the agitating vessels themselves from the wooden

v2ii form that you have described?
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A. In all the new plants that we erected we dis-

carded the circular vat and instead used the ordinary

square box agitator, a type recommended by Gabbett.

30Q. What were these new plants that you erected

in Australia?

A. The No. 2 Flotation Plant at the Central Mine,

Broken Hill; the Slimes Treatment Plant on the extend-

ed lease of the Sulphide Corporation, Limited; the Zinc

Section New Mill, and the Minerals Separation Tail-

ings Plant, both of which were on the property of the

Sulphide Corporation Ltd. These had a total capacity

of over ten thousand tons per week.

31Q. When the No. 2 Flotation Plant at the Cen-

tral Mine was erected, what became of the first plant

which you have heretofore described ? Was its use con-

tinued or abandoned

A. The plant was abandoned for the more simple

type which allowed a very big reduction in the working

costs.

32Q. About when were these four successive plants,

which you have described, erected and put at work?

A. The plants were erected concurrently in the year

1907. The Zinc Section New Mill started treatment

first, followed in about two months, if my memory

serves me correctly, by the Slimes Treatment plant.

Almost on the same day the No. 2 Flotation Plant was

completed and the No. 1 Flotation Plant shut down. In

or about September of the same year the Minerals

Separation tailings plant commenced treatment.
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33Q. You have said that in all these new plants the

ordinary square box agitator was used in place of the

circular vat of the No. 1 Flotation Plant. In what

other substantial respects, if at all, did these several

plants differ from the first flotation plant which you

have described and referred to, I take it, as the No. 1

Flotation Plant?

A. The Zinc Section New Mill was a plant which

absorbed all the tailings and slimes rejected from the

lead concentrating mill, the ore therefore being delivered

suitably crushed, namely, to half a millimetre and with

all its slimes. In general design the construction of

the plant building was of a much improved and more

economical type. The main points of the plant used in

carrying out the process were practically the same as

adopted in the No. 1 Flotation Plant, except that in

this case it was found necessary to have three spitz

boxes in series instead of two, the third one being under

the second and was rendered necessary by the in-

creased tonnage being treated. On many occasions it

was ^oufld unnecessary to use this third box and it was

only under abnormal conditions that any mineral was

recovered by the extra box. The Slimes Treatment

Plant was a plant erected to treat the dump slime of

the Sulphide Corporation, Central Mine, and the Brok-

en Hill Proprietary Block 10 Company, Limited. In

the Slimes Treatment plant the thickness of froth very

often reached five or six inches and it was necessary

to slightly increase the area of the spitz box. Owing to
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some peculiar condition this thick froth discharged it-

self from the box very badly and it was necessary to

introduce a small four-arm paddle device which re-

volved slowly and assisted the froth over the lip. Owing

to the very slimy nature of the feed it was necessary

to restrain the froth overflow as much as possible so

that no free liquor passed over the lip with the froth.

This was to bring the proportion of gangue in the re-

covered concentrate to a minimum. The heating of

liquors used in this plant was to a large extent done

by the exhaust steam from the mill engine being suit-

ably applied. The tailings from the first spitz box

were passed to a second tier of agitators where the

pulp was re-agitated. The re-agitated pulp passed by

launder to a series of two spitz boxes placed one below

the other in the usual manner. The feed to this plant,

consisting as it did of dump slime, was sufficiently

powdery for the treatment by the frothing process. It

was only necessary to pass the dump slime through a

clay puddler with a little water to break up the large

lumps. The first agitator of the plant was sufficient

to completely break up the pasty slime and thus render

it in the condition desired. A breaking down section

was also attached as an annex where it was attempted

to separate on Krupp Ferraris tables and Frue vanners

the mixed concentrate into the more saleable lead and

zinc concentrate. The work on this plant was very

good, but owing to more suitable contract being made

for the sale of the mixed concentrate, this breaking
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down section was shut down as it had then become

unnecessary to separate into the two concentrates.

The No. 2 Flotation Plant and the Minerals Separa-

tion tailings plant were, as far as the application of

the agitation-froth process was concerned, identical.

The design of the crushing plant was slightly different,

but the principle adopted was almost identically the

same. In both these last two cases the treatment sec-

tion followed out the design of the Zinc Section New
Mill.

34Q. Who superintended the construction of these

five plants that you have described?

A. Mr. Stanley Woodman, resident engineer of the

Central Mine, was directly responsible for the labor

employed in the erection of the plants, but the design

of these plants was the result of a conference between

Messrs. Courtney, Hebbard and myself. I superintend-

ed the construction.

Adjourned to Friday, August 23d, 1912, at 10:30 A.

M., at the same place.

London, August 23d, 1912.

Met pursuant to adjournment.

Present—^Counsel as before.

Direct-examination of Mr. Chapman continued.

35Q. What was the consumption of oil per ton of

Dre in these several plants which you have described?
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A. The consumption of oil was about one and a

half pounds per long ton of ore.

36Q. Were these plants operated successfully and

profitably ?

A. All these plants were a great success and con-

siderably influenced the increased profits earned by the

Sulphide Corporation Limited in the past few years.

2>7Q. Did you have anything to do with the erec-

tion of a plant for carrying on the agitation froth pro-

cess at the Zinc Corporation, and if so, please state

what was done by you in relation to the planning and

erection of this plant?

A. Early in 1907, I was consulted by the then su-

perintendent of the Zinc Corporation Works at Broken

Hill, namely, ]\Ir. Erie Huntley, who confirmed the in-

formation already given to me by Mr. Courtney, in

stating that the Zinc Corporation Limited intended to

install the agitation-froth process. Acting on instruc-

tions from Mr. Courtney I visited the Zinc Corpora-

tion existing plant which was then operating the Pot-

ter process. After consultation with ]\Ir. Huntley he

instructed me to assist him ' preparing plans for

changing over the Potter process to the agitation-froth '

process. I submitted to him plans of the works then

in progress on the Central Mine, Broken Hill, Avhich '

gave full details of the type of Babbett mixers then

in use and the spitz boxes. It must be fully under-

stood that I advised him only in regard to the treat-

ment section, that is, that portion of the plant that

was actually to operate the agitator-froth process.

,ll
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To speed up the change of treatment process 1 ar-

ranged with Mr. Hebbard to allow us to use the spare

spindles and agitators that we had in stock, in the store

of the Central Mine. The erection of the plant was

done by the officers of the Zinc Corporation Limited.

When the plant was ready I impressed upon Mr. Hunt-

ley with considerable emphasis the necessity of sub-

mitting to our treatment a suitable feed, namely, that

the crude tailings should be crushed to a half millimetre

in size and be fed regularly with all its slimes to the

treatment plant. Other points, such as the thickness of

pulp, acid and oil addition were fully discussed and ex-

plained to Mr. Huntley and his metallurgists. So that

no time should be lost in getting the plant into good

working swing I drew upon my own crews of men,

then working on the flotation plant on the Central

Mine, and lent them sufficient men to run their flotation

plant until such time as they had trained their own

crew.

38Q. Was this Zinc Corporation agitation-froth

process plant installed and operated in accordance with

y^our instructions, and. was it installed as a satisfac-

:ory plant?

A. The feed and crushing arrangements of the

)lant were very poor and the crushing section produced

I very badly crushed product. The arrangements for

he regular addition of the slime with the grainy por-

ion of the powdered ore were wretched and caused the

reatment by the agitation-froth process to be at times
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unsatisfactory. This was entirely due to the bad pow-

dering of the ore and the wretched arrangements for a

regular feed. The condition of powdered ore demanded

as an essential need for our process was very rarely

produced for our benefit. The crushing machines were

totally inadequate for the tonnage being passed through

the mill and were in a very bad state of repair. I can,
•0-

therfore, definitely state that my instructions as far as
A

the condition of the powdered feed were never carried

out. My position only being an advisory one, I could

only point out the mistakes being made, but was never

given an opportunity to rectify them.

39Q. This plant was planned to have what capa-

city?

A. The agitation-froth process section was planned

to have a capacity of four hundred and eighty tons per

day of twenty-four hours.

40Q. What was the actual capacity of the crushing

plant which supplied the feed for this agitation-froth

process plant?

A. If the crushing section had been in good working

condition and in a state of thorough repair, this sec-

tion would no doubt have handled, to my satisfaction,

about two hundred and ninety to three hundred tons

per day.

41 Q. What did you see of the operation of this

plant? Was it carefully run within the limitations of

its feed, or was it forced beyond the capacity of the

feed to supply powdered ore in such a condition as was
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required for the proper and successful operation of

the plant?

A. To fully answer this question I must point out

that a few weeks after the agitation-froth process

started operations for the Zinc Corporation, a change

in their Broken Hill management took place and Mr.

D. P, Mitchell assumed the position lately occupied

by Mr. Erie Huntley. It was during Mr. Mitchell's

regime that the plant was operated on tonnages some-

times exceeding five hundred tons per day. It was

on very few occasions that all the machines of the

crushing plant were working. Several stops were

necessary, amounting on occasions to three or four

hours per day, owing to shortage of boiler capacity.

Irrespective of these stops, every effort was made by

the management and its officers to exceed five hundred

tons in the full day of twenty-four hours. On occa-

sions dump tailings from the British Mine were passed

through the treatment-section without first being pow-

dered to the size required. These should have been

reduced in size to a half a millimetre, whereas in fact

these dump tailings were the result of a three milli-

metre crushing, and received no further powdering.

I called Mr. Mitchell's attention to this bad arrange-

ment and again impressed upon him the absolute neces-

sity of delivering ore for treatment by the agitation-

froth process in a suitably powdered form. I reported

the bad methods employed by our clients to our then

onsulting engineer, Mr. C. F. Courtney, and I sug-
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gested to him that the only way by which we could

successfully operate our process for the Zinc Corpora-

tion was for us to assume charge of all the crushing

and feeding arrangements. He opened negotiations

with this object in view, and on the completion of the

discussion it was agreed that this should be done. As

soon as this arrangement was completed and details

being planned, the Zinc Corporation Plant was shut

down without notice, and treatment by the agitation-

froth process discontinued for the time being. I re-

ported on this very fully to Mr. Theodore Hoover by

a letted dated August 16th, 1907, which I now produce.

By Mr. Willianis: The letter produced by the

witness is offered in evidence and marked "Com-

plainant's Exhibit Chapman, Report, August 16,

1907."

42Q. I note in your letter under the heading of

"High Tonnage" you say that "The breakages to plant

caused delays of eight to twelve hours per day (aver-

age)." What parts of the plant are referred to here?

A. These stoppages were caused by shortage of

boiler capacity, breakdown of feed elevators, and break-

ages to crushing plant, and were the result of the bad

maintenance of the plant.

430. At the time that the Zinc Corporation discon-

tinued the use of the agitation-froth process plant which

you have described, were there any other agitation-

froth process plants in successful use at Broken Hill,

and if so, name them?
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A. The No. 1 Flotation Plant of the Central Mine

Broken Hill, the Zinc Section New Mill was running

for adjustment and I believe the Slimes Treatment plant

had started operations, which operations were of the

most successful kind.

44Q. I call your attention to 33XQ and answer in

in the deposition of Mr. Herbert C. Hoover, and ask

you to state the actual facts, within your knowledge, as

to the incident there inquired about?

A. On the occasion referred to, Mr. H. C. Hoover

was in Broken Hill. The plant was run under his di-

rection while I was present and operated on over five

hundred tons per day. I repeated to him the constant

warning that I gave to his Broken Hill superintendent,

Mr. D. P. Mitchell, namely, that although the agita-

tion-froth section of the plant was quite capable and

efficient to handle successfully five hundred tons of cor-

rectly powdered feed per day, the crushing-section of

he plant was totally incapable of correctly handling

:his large tonnage. Mr. Hoover replied that for cer-

ain reasons it was absolutely necessary for them to

)e able to cable home that the plant was operating on

in average of five hundred tons of ore per day. I

ointed out to him that if he forced the tonnage through

he crushing section the recovery by the agitation-

oth process would sufifer. He assured me that for

le time being this would not matter as the main point

lat they wished to confirm and prove was the ca-

acity of the plant and the grade of recovered concen-
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trates. When the standard set by Mr. Hoover, was

reached, namely, .treatment of five hundred tons of ore

per day, and the production of a zinc concentrate as-

saying 46 per cent, zinc, he left Broken Hill for Mel-

bourne. Before he left, however, he instructed me to

consult with Mr. Mitchell, in order to bring the crush-

ing requirements up to the standard desired. This I

did with the results above stated.

45Q. Mr. H. C. Hoover, has testified that Minerals

Separation representatives in a general way had su-

pervision of the operation of this plant. What have you

to say as to this?

A. My position was only advisory and the first calls ]

upon my time were in connection with the running and I

operating of this Sulphide Corporation Limited flota-

tion plant. I visited the Zinc Corporation Works

three and sometimes four times a day. I had trained

men in the agitation-froth section and I was sure that

with the correct addition of powdered feed they would

reproduce the excellent results that were being obtained

in the Plants erected on the property of the Sulphide

Corporation Limited.

46Q. Prior to the installation of the Zinc Corpora-

tion Plant referred to did you make any tests of their

ore, and if so, with what result?

A. We carried out tests for the Zinc Corporation

Limited in the No. 1 Flotation plant on parcels of tail-

ings from the Broken Hill Proprietary Block 14 Lim-

ited, British Broken Hill Proprietary Limited, Brok-
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en Hill Proprietary Block 10 Limited and the Broken

Hill South Mine. These tests were carried out in the

presence of Zinc Corporation representatives, namely,

Messrs. W. E. Simpson, Queneau, and Henry Lavers.

They had a staff of about twelve men sampling the

products as they left the agitation-froth plant. These

tests have been fully reported and proved the points

that the Zinc Corporation wished to try, namely, that

the agitation-froth process was equally applicable to

the products from other Broken Hill Mines and that

under correct conditions of powdered feed the same

good results could be obtained from the tailings that

they had bought as could be obtained in the treat-

ment of Central Mine tailings. The tests were very

severe. Central Mine tailings were being operated in

the usual manner and the various parcels of tailings

were separately replacing a previous parcel without any

stoppage of the plant. The only change in the plant

was the adjustment of the reagents to suit the differ-

ent parcels. A good coherent froth was obtained in

every instance.

47Q. I note that in your report of August 16th,

1907, to Mr. Theodore J. Hoover, which is in evi-

dence, you state that this Report is "on the working

of the granulation process on the British Mine." Please

explain this ?

A. As I have already testified the first large scale

plant that T erected in Broken Hill was intended to op-

erate 1)y the Cattermole or granulation process. When
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the change over to the agitation-froth process was made

the name ''granulation-process" was continued in use

by the uninitiated. Even to this day in some parts of

Australia our plants are still known as "granulation

plants." I used this name because it was the name by

which the plant was known.

48Q. How long did you stay in Australia at work

upon the various agitation-froth process plants installed

there ?

A. I left Australia in or about May, 1908.

49Q. At the time that you left Australia in May,

1908, what plants were running wherein the agita-

tion-froth process was used?

A. The Zinc Section New Mill, and The Minerals

Separation Tailings Plant. To this I should add that

owing to the enormous success of the Minerals Separa-

tion Tailings plant, and the larger tonnages than an-

ticipated that were being treated, the concentrates pro-

duced for shipment were in excess of that required to

fulfill our contracts to the smelters, and therefore the

No. 2 Flotation plant was shut down and the concen-

trates contract taken over by the Minerals Separation

Tailings Plant. I should point out that the later plant,

namely, the Minerals Separation Tailings Plant, oper-

ated at a very much reduced cost. Nearly fifty per

cent, of the total working costs were saved in the later

and more compact arrangement, the large tonnage also

considerably assisting in this reduction.

50Q. Can you give the Court any idea of the amount
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in bulk of the accumulated concentrates from these

plants at the time you left Australia?

A. There were about 450,000 cubic feet represent-

ing roughly 25,000 tons.

51Q. You have said it is part of your work to carry

out tests on ores. Please describe the manner in which

you customarily test an ore for the purpose of deter-

mining whether or not it can be successfully treated

by the agitation-froth process?

A. The ore to be tested is suitably powdered or pul-

verized. I usually use the Sulman & Picard Slide

machine, sometimes known as a "shear-mixer." Into

this Slide machine I place sixteen hundred grammes

of water and in it place four hundred grammes of the

ore to be tested. I add acid to equal twenty pounds

per ton of ore to be tested and note the effect of such

an addition. If a violent evolution of CO- takes place

I know that calcite is present in the ore in disturbing

quantities. By disturbing quantities I mean that the

ore would require large quantities of acid in the treat-

ment, and for economy's sake I abandon the test and

use certain acid salts such as are advised in the Pat-

ent in Suit. The choice of oil for treatment is decided

by the locality of the mine, and if possible I use an oil

that is locally produced and is as cheap as possible.

Having settled upon the acid condition I add roughly

one and a half pounds of oil per ton of ore and agitate

vigorously for about two minutes. The machine is

stopped and the contents of the slide-machine examined.
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If a good coherent froth is not formed I know that

I have to make some sHght modification in the re-agents

used. To any one well-trained in the agitation-froth

process it is a simple matter to adjust the conditions

so as to produce a good, thick, matted, coherent froth.

The contents of the slide machine are allowed to stand

still for about half a minute. This is to allow a settle-

ment of the gangue slimes. The top half of the mixer

is drawn and in its travel it carries the agitation-froth

with it so that it can be suitably collected in a basin or

other vessel. The machine is restored to its normal

position and fresh water added to bring the total water

up to sixteen hundred grammes as before. The pulp

is then vigorously agitated, this time for about one min-

ute. This is to allow any potential froth lost in the first

step of the operation to become a real froth, so that

it can be colliected in the usual manner. I then

examine the tailings and if necessary repeat the opera-

tion to attempt the production of more froth. By the

examination of the tailings can be determined whether

the oily re-agent has been added in excess, for I know

now that any sunken mineral in the tailings is due to

semi-flocculent granulation which can only be produced

under these conditions. If such proves to be the case

I abandon the test and start treatment with smaller

quantities of the oil.

I have not mentioned the temperature conditions, but

this is modified so as to allow the most economical con-

sumption of re-agents. In tests where warm liquors
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are used it is quite possible in many cases to economize

in the time of agitation, which, although in a small test

is not important, would prove to be an important detail

in large scale work. To conclude, the conditions of

re-agents, that is to say oil, acid or acid-salts, are suit-

ably combined with the temperature and agitation con-

ditions so that the cost of operation would be a mini-

mum. In all the slide-machine tests that I have con-

ducted I have never had to use quantities of oily re-

agents outside those mentioned in the Patent in Suit.

The greatest amount of oil that I have ever used in

practice is four pounds per ton of ore, and the smallest

amount I have ever used in practice is one pound of

oil per ton of ore.

52Q. When you returned from Australia where did

you find the laboratory or Works of Minerals Separa-

tion were located?

A. The Works of Minerals Separation Ltd. were

located at that time at 31, Charlotte Street, London,

E. C.

53Q. Did you then remain in these London Works,

and if so, for how long?

A. I remained in the London Works until in or

about September, 1909, when I departed for the Cau-

casus Copper Company's Mine, South Russia.

54Q. When you arrived at the Charlotte Street lab-

oratory what apparatus did you find installed there for

carrying out the agitation-froth process ?

A. For small experimental tests there were one or
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two glass gabbett or cone-mixers with the necessary

spitz boxes placed in position. For the larger scale

tests a plant was in position and ready for use. This

was known as the Australian Model Plant. This was

used to conduct tests on parcels of ore at the rate of

up to three or four hundred pounds per hour. This

plant was a reproduction of the flotation treatment sec-

tion of the several Australian Plants which I have

described, but of course on a much smaller scale.

55Q. During the period from your arrival in Lon-

don until your departure for Russia, was any other

testing apparatus than you have described, installed or

used at the London Works of Minerals Separation,

Limited ?

A. Yes. A three-story plant was built to enable a re-

agitation of the pulp before re-spitzing. The powdered

ore was fed into a series of three agitating boxes with

the usual quantities of water, oil and acid. After pass-

ing the third agitator the pulp passed directly to a

spitz box that was in direct connection with the last

agitator through a hole in the wall between them and

which was about six or seven inches below the level

of the water in the spitz box. The froth was collected

and separated in the usual manner from this first spitz

and the tailings passed direct to a second nest of agi-

tators, two or three in number, the last of which was

again directly connected with a spitz similar to that in

the first tier. The tailings from the second spitz passed

direct to another two agitators and spitz box. The
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concentrates from the three spitz boxes were all col-

lected on the same filter bed and the tailings from the

third spitz box rejected as final residues. This type

of plant was an improvement in design as far as the

combination of the agitators and the spitz box. This

saved considerable head room. I carried out a large

number of tests with this plant previous to my depar-

ture for the Caucasus.

I have omitted to describe an inclined deflecting plate

placed immediately beneath the opening between the

agitator and the spitz box. This deflecting plate served

to direct the flow of the pulp to the surface of the spitz

box and considerably calm the surface of the contained

liquor. This was present in each of the three spitz

boxes in use.

56Q. When was this three-story plant erected?

A. The latter part of 1908.

57Q. Was there any further erection or use of

testing apparatus at the London Works of Minerals

Separation, Limited, before you went away to South

Russia, in September, 1909; if so, please describe the

apparatus ?

A. Yes ; a similar type of plant was erected, con-

sisting of seven agitators and three spitz boxes. The

spitz boxes in this plant were all on the same level.

The pulp passed through three agitators, and was de-'

livered to the spitz box in the manner described in

the last description. The tailings from this plant were

pumped by an ordinary air lift or pneumatic pump to
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the fourth agitator. It passed through agitators four

and five, and from Xo. 5 agitator it passed to No. 2

spitz box, the same connection between the agitator and

the spitz box being arranged. The taiHngs from No. 2

spitz box were pumped by another air lift to No. 6

agitator. It passed agitators No. 6 and No. 7 to No.

3 spitz box. The concentrates from the three spitz

boxes were collected on the same filter bed. The tail-

ings from No. 3 spitz box passed to a skin-flotation

plant on the second floor, where it was divided over a

nest of four square skin-flotation boxes. The tailings

from these four boxes passed and were divided between

two film-flotation boxes of the same nature, the tailings

from these in turn passing to two more skin-flotation

boxes placed immediately beneath. The tailings from

these two flotation boxes passed to a filter-bed, and

were considered as final residues. It was not always

necessary to pass the tailings from the agitation-froth

plant to the skin-flotation plant for re-treatment to re-

cover further sulphide mineral; indeed, it was only on

a few occasions that the use of the skin-flotation plant

was necessary.

58Q. What was the connection between No. 3 agi-

tator and No. 1 spitz box. No. 5 agitator and No. 2 \

spitz box, and No. 7 agitator and No. 3 spitz box?

A. This connection consisted of a stout rubber pipe '

flanged at each end. The flanges were fastened on the *

inside of the agitator and the inside of the spitz box.

The object of this connector was to prevent any vibra
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tion being imparted to the spitz box from the agitator,

so allowing the surface of the liquor in the spitz box

to remain perfectly tranquil and undisturbed by the

vibration from the other parts of the plant.

59Q. When was this plant erected?

A. Just before may departure for South Russia.

60Q. When did you return from South Russia?

A. I returned a few days before Christmas of that

year, 1909.

61 Q. What large scale testing apparatus did you

find installed at the London Works when you returned

from South Russia?

A. This same plant was in use.

62Q. When did you go away again, and where did

you go to?

A. I departed for Emu Works, near Swansea,

South Wales, and reported myself at these works on

January 1st, 1910.

63Q. What did you do at these works?

A. I was sent to assist my colleague, Mr. John

Le^chman, in some tests that he was carrying out to

produce concentrates for the San Francisco Del Oro

IVlining Company.

64Q. When you arrived at these works what ap-

paratus did you find there for flotation treatment of

pres ?

A. The agitation-froth process plant installed at

hese works was almost identical with the plant last de-

cribed, except for some very slight details. One of
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these was that the flanged rubber pipe connecting the

agitators to the frothing spitz box was fastened this

time to the outside of the agitator and the inside of

the spitz box. This was rendered necessary by the

experience gained in working the last plant erected at

Charlotte Street, where it was determined that the agi-

tated pulp wore the inside flange of the rubber pipe

connected to the agitator very rapidly, and these re-

quired frequent renewal.

65Q. How long, or until when, did you stay at

the Emu Works?

A. I remained there for a period of, roughly, three

months.

66Q. Did you receive a visit from the defendant,

Mr. James M. Hyde, while you were there? If so,

please relate the facts as to this visit.

A. About the end of February Mr. J. M. Hyde,

the defendant, accompanied Mr. T. J. Hoover and

Mr. E. H. Nutter on a visit of inspection to this plant.

On the day these gentlemen arrived the plant was shut

down, owing to a breakdown of the main circulating J

pump. They stayed over another day, and waited till I

the plant was restarted. This was done the next day,

and normal running conditions restored. Mr. T. J.
j

Hoover fully explained the operation of the plant and I

process to our visitors, and they expressed themselves^,!]

as fully satisfied with what they saw. m
67Q. Did this plant operate in the production of ''

the agitation-froth in the presence of Messrs. T. J.
1

Hoover, Nutting and Hyde?

i
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A. The plant was producing a good, thick, coher-

ent froth, consisting of a mixed concentrate of galena

and zinc blende. The thickness of the froth on the

first spitz box was very rarely less than three inches,

and the plant was a good demonstration of the type of

work that could be accomplished by the agitation-froth

process.

68Q. What was the capacity of this plant?

A. Fifty tons per day of twenty-four hours.

6S0. Was it operated continuously or with inter-

missions ?

A. The running of this plant was regulated by the

upply of concentrate required for some zinc-smelting

ests that were being carried out by Messrs. Harrison

L Wilding of the San Francisco Del Oro Company,

nd when we had produced sufficient concentrate for

leir need we closed down the agitation-froth plant

nd then started up again when more concentrates were

squired. This was necessary owing to lack of storage

3om between our filter collectors and the roasting

irnace.

70Q. On the average, what did each continuous

m amount to in the tonnage of ore treated?

A. Roughly, fifteen to twenty tons.

71 Q. What usually happened when you started up

e operation of this plant? Was the production of a

tick froth immediate?

A. The production of thick froth usually took place

out two minutes after the feed had entered the first

itz box.
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72Q. I call your attention to XQl 33 and answer in

the deposition of the defendant, Mr. James M. Hyde.

Please state whether or not that answer is truthful.

A. The defendant is certainly mistaken. The mere

fact of him suggesting that the float was very thin is in

itself quite sufficient to prove that he is wrong. We
would never have produced sufficient concentrate for

the smelting tests if our froth had been very thin and

scanty.

73Q. How about his statement that the tailings

showed the presence of a considerable amount of sul-

phide mineral. Is that true or not?

A. Under abnormal conditions the tailings at times

did show the presence of sulphide mineral, but the

usual standard of work was good and in an ore that

contained a large proportion of sulphide mineral, such

as this ore contained, it would require an almost com-

plete recovery of sulphide mineral to prevent a show

of the same mineral in the tailings. A hundred per

cent, recovery is commercially impossible.

74Q. I call your attention to XQl 34 and answer

in the deposition of the defendant. What have you to

say as to that testimony?

A. I must call attention to the fact that the plant

had been running for over two months when the de-

fendant paid his visit to the works in the company of

our general manager, and I am sure that that gentle-

man could not have let the opportunity go by with-

out giving a severe official reprimand for bad work in

i



Butte & Superior Mining Company. ^'^

George Albert Chapman.

front of visitors. As neither Mr. Leechman nor my-

self received any letter of complaint I take it that Mr.

Hoover was fully satisfied with the work that was

shown to him and his visitors.

It is true that the visitors left the plant on several

occasions, but this was for the purpose of inspecting the

roasting, briquetting and smelting operations that were

being carried on in the adjoining buildings.

75 Q. How about the statement that the attendants

were constantly making changes in the hopes of achiev-

ing better results ; is this true or not ?

A. This is certainly untrue. The only changes that

took place in the treatment of this ore was to test soap

that had been forwarded from London and I am sure

that this soap was never tested in the presence of either

lof the three gentlemen, or at that time.

76Q. About what tonnage of ore was treated at

the Emu Works by the agitation froth process plant

A^hich you have described?

A. If my memory serves me correctly, this was

lightly over two hundred tons.

77Q. When did you return to the London Works

rom South Wales?

A. I returned to London shortly after Easter of

at year.

78Q. Did you see the defendant at the London

^orks on or after your return?

A. Mr. Hyde visited the works daily and was con-

ucting tests on different samples of ore with the as-
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sistance of Mr. E. W. Wilkinson, a recent addition to

our staff.

790. About how long did you remain at the Lon-

don Works?

A. I remained in the London Works until the be-

ginning of June, 19n.

80Q. When Mr. Hyde returned from America, in

December, 1910, what testing apparatus, on a large

scale, was there at the London Works? ^

A. The works had since been removed to 2 King

John's Court, where a flotation plant of the same ca-

pacity as the last unit erected at Charlotte Street

was built and running almost daily. This plant

was different to the unit just named inas-

much as the pneumatic pumps or air lifts had

been abandoned and the means of passing the

tailings from the spitz box to the next agitator w:;s

a small pipe, the agitator of the mixing vessel acting as '

a lift pump. The main principles of the plant remained

the same. The rubber connections between the spitz

box and the agitator had by this time been abandoned.

The reason for this was that the structure carrying

the agitator and driving shafts was of a much more

substantial build and vibration was hardly noticeable.

In place of the rubber pipe an ordinary hole was cut

connecting the agitating box with the spitz box, and

the agitator box and the spitz were directly secured to-

gether.
I

There was also at the back of this plant a unit erected
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known as the "Nutter Differential Plant." The object

of this plant was to take the concentrates from the

Standard plant, as the first plant was then known, and

to re-treat them to obtain a differential frothing- flota-

tion of the first recovered concentrate. It w^as also

used to obtain a high recovery of sulphide mineral in

jthe form of a poor grade concentrate, and these con-

centrates were to be re-treated in the Standard plant.

This differential plant worked for some considerable

time, but the results were not so good as they were

expected to be and work on the Nutter differential

lant was discontinued, after the departure of Mr. E.

. Nutter in the spring of 1911.

81 Q. I now show you British Patent No. 23,949 of

1910 to Edward H. Nutter, Theodore J. Hoover and

Minerals Separation Limited, and ask you whether or

lot the drawing of that patent represents the Nutter

'differential plant" which you have described?

A. Yes, it does.

82Q. When you speak of a poor grade concentrate

|q your answer to 80Q, just what do you mean?

A. A concentrate that could not be readily sold

nthout retreatment to a smelter.

83Q. What are the characteristics of such a con-

mtrate as you just have described?

A. It would contain a very high proportion of

angue contents mixed with the valuable sulphide-

lineral. This was purposely done to obtain very high

bcoveries in the initial treatment.
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84Q. Where did you go in the beginning of June,

1911?

A. I left for the Finnish-American Mining Com-

pany property, at Orijarvi, Finland, to install an agi-

tation-froth process plant for the treatment of their

various ores.

850. Did you install this plant and was it success-

fully operated?

A. To the first part of the question my answer is

yes. The plant was most successful in its operation

and obtained double the recovery of the valuable met-

als that was being done by the existing wet-milling

plant where the powdered ore was being treated over

Wilfley tables.

86Q. How long did you remain in Finland?

A. I remained in Finland nearly six months, when

the Minerals Separation Ltd. recalled me to undertake

some very important research work.

87Q. What next did you do involving the erection

of an agitation-froth process plant?

A. I visited the Saxbergets Mine, Rafola, Sweden,

and there installed an agitation-froth process plant

which was divided into two parts. The primary plant

operated upon the powdered crude ore, obtaining a

very high recovery of the zinc content. This concen-

trate was passed to a smaller re-treatment unit where

the grade of concentrate was improved. From the

date of introduction of the agitation-froth process the

production of concentrates on this mine was doubled,

i
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for the same quantity of crude ore treated. The con-

centrates recovered from the re-treatment plant were

passed to magnetic separators where the worthless py-

rites were removed. The concentrates from the mag-

netic separator were then passed to Wilfley and Krupp-

Ferraris tables, to separate the mixed concentrate into

the more saleable lead and zinc products. This series

of re-treatments were conducted on the concentrates

without any special preparation. The small quantity

of oil on these concentrates rendered this unnecessary.

When I left Sweden this plant was giving a recovery

of over 90 per cent. zinc. This good work is still being

maintained.

88Q. Please give the period of time when you were

in Sweden in connection with the plant just described?

A. Seven or eight weeks. I was then recalled to

England by my firm to undertake other important work.

89Q. From about what date to about what date?

A. From early June to late July, 1912.

90Q. What plant was replaced, if any, by the agi-

tation-froth process plant installed at the Saxbergets

Mine in Sweden as you have just described?

A. The plant before the erection of the agitation-

froth process plant consisted of ordinary wet concen-

taptes, consisting of tables and buddies.

Adjournment till Monday the 26th of August, 1912,

at 10:30 A. M., at the same place.
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London, August, 26, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination of Mr. Chapman continued.

91 Q. Was there any other ore-flotation plant at

the Saxbergets Mine, Sweden, while you were there?

If so, what was it and was it, or was it not, in use?

A. Yes, there was an Elmore vacuum-plant consist-

ing of two units; the use of this plant had been dis-

continued and the old method of water concentration re-

verted to some time before my arrival in Sweden.

92Q. In the work done by you in Broken Hill on

the several commercial plants which you have described

for carrying on the agitation-froth process, what oil was

used and in what proportions?

A. We used oleic acid at the rate of about one and

a half pounds per long ton of ore.

93Q. The tons of ore that you have referred to in

your testimony are all long tons, are they not, of 2,240

pounds ?

A. Yes.

94Q. I will therefore assume that you mean a long

ton unless you state to the contrary. Did you at any

time in any of the Broken Hill commercial agitation-

froth plants use any other oil than oleic acid? If so, :

please state under what circumstances, for how long

and in what manner? '^ f

A. We changed the type of oil being used on two

i
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occasions only. These were to test special samples of

fish oil and a soap known as Karsam soap, which is a

petroleum soap. These samples were placed in small

kerosene tins with taps for adjustment of the flow of

oil or soap being tested. Without changing the feed

conditions of ore and water the oleic acid feed to the

plant was cut off and the tap opened of the tin contain-

ing sample to be tested. In the case of the Kar-

sam soap the test lasted about four hours. This four

hours was sufficient time for us to take running samples

of the product and for us to gain all the information

we wanted in reference to consumption of re-agent

1 and recovery of the valuable mineral constituents. Nor-

mal running conditions of the plant were then re-

stored. In the case of the fish oil the test did not last

more than half an hour. The men working the plant

with this oil were seized with violent sickness and we

had to discontinue the use of this oil, and for this

reason we did not pursue the matter any further.

95Q. What was the acid consumption at these

Broken Hill commercial agitation-froth plants?

A. This varied from fifteen to twenty pounds per

ton of ore.

96Q. Now as to the agitation-froth plant at the

Emu Works in South Wales, what oil was used and

what amoimt per ton of ore?

A. We used oleic acid, amylacetate and on occa-

sions Karsam soap. The consumption of oleic acid

was, roughly, two pounds per ton. The soap, when
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I

being used with the oleic acid, about .2 pounds per

ton. Amyl^cetate, when being used with oleic acid,

from .25 pounds per ton up to .5 pounds per ton.

Amylacetate, when being used alone in the first test,

about one jXDund per ton.

97Q. For what part of the time during this few

months' run did you use amylacetate alone?

A. For only about two days after my arrival.

98Q. What was the acid consumption at the Emu
plant referred to in your testimony?

A. The actual acid consumption varied between 60

to 70 pounds per ton of ore.

99Q. With this acid consumption, did you have

acidified liquor in your spitzkasten?

A. No free acid could be determined by means of

ordinary testing.

lOOQ. In what manner did you add this acid?

A. This acid feed was added in small portions

throughout the agitation stage of the process. The

acid was divided into mixers or agitators No. 1, No. 3,

No. 5 and 7. The object of this divided addition of acid

was to economize the total acid consumption as far as

possible. So that this may be fully understood, I should

mention that the theoretical acid consumption, that is,

the acid required to neutralize the calcite in the ore and

obtain an acidified solution, exceeded one hundred

pounds per ton.

101 Q. What w^as the result in this instance of using

this quantity of sulphuric acid less than what was nee-
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essary for decomposing the calcite and producing an

acidified liquor or solution?

A. We were enabled to produce a high grade con-

centrate at the expense of a reduction in recovery. This

was the condition we were aiming for. The plant was

never run for recovery, but only for the production of

j

concentrates to test by the Picard briquetting-smelting

process. The San Francisco Del Oro Company had

been fully informed of the recovery and conditions of

treatment by the results of official trials that had taken

place in London some time previously. They had all

the recovery factors and they were chiefly concerned

|in carrying out smelting tests on the concentrates to

determine whether the presence of fluorspar in these

concentrates detrimentally affected the life of the zinc

retorts used in the briquetting process.

102Q. Now as to the plant installed by you in Fin-

and, what oil was used and in what amount per ton

)f ore?

A. We used oleic acid and eucalyptus oil. The

wo oils were added at the following rates : Oleic acid

rom .5 to two pounds per ton; eucalyptus oil, .2 pounds

)er ton.

103Q. And what was the acid consumption per

on of ore?

A. The acid consumption in this plant was between

6 to 20 pounds per ton.

104Q. Now as to the plant installed by you St the

iaxbergets Mine in Sweden, what oil was used and in

'/hat amount per ton of ore?
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A. We used a very cheap locally obtained wood tar

oil. We used four pounds per ton of ore treated.

105Q. And what was the acid consumption per ton

of ore?

A. The acid consumption was only five or six

pounds per ton.

106Q. I take it that when you have referred to acid

in your previous testimony you have referred to sul-

phuric acid?

A. I have referred to commercial sulphuric acid.

107Q. What was the capacity of the Finland plant

installed by you?

A. Fifty to seventy-five tons per day of twenty-

four hours.

108Q. What was the capacity of the Saxbergets

plant in Sweden installed by you?

A. The primary treatment plant had a capacity of

one hundred to one hundred and fifty tons per day. The

re-treatment plant for the re-treatment of concentrates

had a capacity of fifty to seventy-five tons per day of

twenty-four hours. By day I always means twenty-

four hours.

109Q. About what relation have you found to exist

between tests in the slide machine and the actual work- •

ing of commercial plants, when the agitation-froth

process is tested and used?

A. The results produced by the agitation-froth

process in practice have been, on every occasion that '*

has come under my own personal observation, an im

\
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provement on the result obtained in the slide machine.

The improvements were not only those of recovery, but

in the consumption of re-agents.

IIOQ. What has been your experience when, in

using the agitation-froth process on a commercial scale,

with a normal and proper consumption of one and a

half pounds of oil per ton of ore, this procedure has

been varied by increasing the (feed \m| to two and a half

pounds per ton of ore ?

A. The mineral froth being produced on the spitz

boxes loses at once some of its natural color and lustre

and becomes dull in appearance. The quantity of froth

being recovered on No. 1 box is considerably lessened.

The froth on No. 2 spitz is slightly increased and the

same with No. 3 box. The tailings on examination im-

mediately show increased losses of sulphide mineral.

These losses take the form of well oiled agglomerations.

IIIQ. And what has been your experience when

the normal and proper feed of one and a half pounds

of oil per ton of ore has been diminished to half a

pound of oil per ton of ore?

A. The froth being recovered immediately dimin-

ishes in quantity and the colour shows the presence of

slime gangue. The supporting liquor of the spitz box

immediately changes in appearance and shows the nat-

ural colour of the ore slimes. The tailings become

k^ery dirty and show no sign of what we know as a

^ood *'clean-up." In fact the whole treatment suffers

md unless the oil feed is restored to its normal con-
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dition a serious drop in recovery takes place with the

production of a lower grade concentrate.

112Q. Please state what, if anything, you did in

testing the ore of the Braden Mine in Chili?

A. I carried out a large number of tests on this

ore chiefly confining myself tO' determine the extent to

which the ore had to be powdered before treatment. I'

determined that this ore had to be crushed to 80 mesh

(Institute of Mining and MetuUurgy Standard

Screens). The treatment of the ore was simple and

was carried out at ordinary atmospheric temperature

conditions. The acid consumption was five to Six

pounds of Texas fuel oil and about one pound of Amer-

ican wood-tar oil per ton of ore. We obtained recov-

eries of eight-five to ninety per cent, of the copper con-

tent in a concentrate assaying ten to fifteen per cent, of

copper. These results have been considerably improved

in practice, and the installation of a very large plant

at present, one thousand two hundred tons per day, is

now taking place as a result of the trials carried out in

a two hundred and fifty ton per day testing unit.

113Q. I now show you British Patent 17328 of

1906. Are you the communicator named in this pat-

ent?

By Mr. Scott: Objected to as irrelevant and im-

material.

A. I am.

114Q. Where were you when you made this inven-

tion, and how in general was it used?
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By Mr. Scott : Objection repeated, and it is stip-

ulated that it may stand to all questions in rela-

tion to this patent and invention.

A. I was in Broken Hill, New South Wales, Aus-

tralia. The method afterwards became the general

practice of my Company.

115Q. What is the practice in Australia in handling

the water used with the mineral to form the pulp?

A. Owing to the high cost of water the circuit was

a closed circuit and the water from the product was

returned for use.

116Q. Did you find any beneficial advantage from

thus returning the water and using it over and over

again, and if so, what?

A. Yes. After the ore had been powdered suitable

for feeding to the agitation-froth process a quantity of

water had to be extracted from the pulp to enable us

to feed the pulp in correct and economical condition

for the agitation stage of the process. To do this we

employed a pulp thickener or de-waterer. The effect

of the acid salts and traces of free acid that may have

been in solution was to cause a very quick settlement of

the slime gangue with the grainy portion of the pow-

dered ore. This enabled us to economize in settling

space and largely assisted us in the saving of room.

117Q. And what acid do you refer to in your last

answer ?
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A. Sulphuric acid.

118Q. Was there any re-treatment of concentrates

in your work in Australia with the agitation-froth pro-

cess? If so, please relate the particulars thereof?

A. In No. 1 flotation plant the first shift of every

week re-treated and added with the crude feed about

thirty tons of poor grade concentrates that had been

collected in the sump. In the Minerals Separation Tail-

ings Plant the re-treatment of concentrates was prac-

tically continuous. The overflow from the concen-

trates draining belt passed to suitable collect-

ing launders where the settlement of any lost concen-

trates took place. This was regularly fed by a boy

to the treatment section as it was produced.

119Q. You say in your last answer that the poor

grade concentrates were re-treated and added with the

crude feed. Which occurred first, the addition to the

crude feed of the poor grade concentrates or the re-

treatment of these poor grade concentrates?

A. The addition to the crude feed of the poor grade

concentrates.

120Q. I now show you a drawing. Please state

what it represents?

A. This represents the plant installed at the Emu

Works, South Wales, and the last plant erected at the

Works of Minerals Separation Limited at Charlotte

Street, London, E. C.

12 IQ. Please briefly describe this drawing with

reference to the lettering thereon.
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A. A are the mixers, B are the spitz boxes, C are

the air Hfts or pneumatic pumps which deUver the tail-

ings for the next step in the treatment, D are the air

feed pipes, E are the rubber flanged connectors con-

necting the agitator to the spitz boxes.

By Mr. Williams: The drawing referred to by

the witness, the same being on two separate sheets

marked Sheet 1 and Sheet 2, is offered in evidence

and marked ''Complainants' Exhibit, Drawing of

1909 and 1910 Agitation-froth plants."

122Q. You have referred in your testimony to tests

made by you of the Elmore bulk-oil process. What pro-

portion of oil did you use relatively to the ore in these

tests ? , ^ ,

A. This varied according to the ore being treated . I

iised as a minimum equal weights of oil and ore and

is a maximum the oil three times the weight of the ore.

123Q. In this Elmore bulk-oil process, was there

my aeration of the float?

A. We did everything we possibly could to make

he mixture of the ore pulp and oil to be of a most

gentle type and it was our aim to avoid any breaking

ip of the oil. No aeration took place.

Direct-examination closed.

Woss-examinaiion by Mr. Scott:

124XQ. What was the nature of your experiments

n connection with the Elmore process?
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A. Under the instructions of Messrs. Sulman &
Picard I carried out tipping tests on various samples of

ore, in a glass cylinder.

125XQ. Will you explain a little more in detail the

nature of these tipping tests?

A. I took a glass cylinder that would hold 1200 cc. \

of water and in this placed 100 grammes of crushed

ore. To the ore would be added 600 to 800 cc. of

water. Upon this would be placed 100 grammes of

thick residuum oil. The stopper would be placed in

the cylinder and the cylinder was then gently tipped

or revolved in a vertical direction. I would exercise

great care not to break up the oil which would bring

about a frog's spawn effect. After about thirty tips,

that is to say, fifteen vertical revolutions of the cyl-

inder, I would let the water pulp settle. I would then

draw off the oil by means of a spatula and transfer this

to a basin. An examination of the tailings would

show whether a good recovery of the sulphide content

had been obtained. If this showed the presence of sul-

phide mineral I added a further hundred grammes of

oil and resumed the tipping. After another thirty tips

I would stop the test and draw the oil off as before.

If necessary this would be carried out three times. The

oil would then be thinned down by means of a thinner

oil such as par^fine or benzine and the concentrate col-

lected on a filter. These were weighed and sampled

for assay. From the assay and weight of the crude ore

and the weight and assay of the recovered concentrates

the recoveries could be calculated.



Butte & Superior Mining Company.

Georg-e Albert Chapman.

126XQ. Can you remember approximately what

degree of recovery and what purity of concentrates

you secured by this method?

A. The recovery varied according to the ore being

treated. I have on occasions obtained eighty per cent,

recovery and of a concentrate carrying ten to fifteen

per cent, of gangue. This result was not always ob-

tained. With a good clean sulphide ore with a silicious

gangue I could obtain the former result. But it was

very rarely that this high standard of work (by high

standard I mean the standard set by the Elmore bulk

flotation method) was attained.

127XQ. Did you use acid in these Elmore experi-

ments ?

A. These Elmore experiments were carried out to

investigate two processes owned by the Elmore Com-

pany. One was the treatment without acid, and this

was followed some little time later by one in which

acid was used. In the original Elmore process no men-

tion is made of the use of acid.

128XQ. You tried your experiments, then, both

with and without acid?

A. Yes.

129XQ. Did you experiment with the Elmore pro-

cess in any other apparatus than the cylinder you have

mentioned ?

A. Yes, I experimented with a section of the El-

more cylinder.

130XQ. This was a cylinder containing a sort of a

spiral baffle in its interior and with open ends?
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A. This section was a complete spiral, or one com-

plete revlution of the spiral.

131XQ. Will you describe this Robson and Crowder

oil-washing process briefly?

A. This process consists of mixing powdered ore

with about thirty per cent, of its weight in water. After

thoroughly wetting the ore a light oil is washed through

the mass, the intention being for the oil to wash out

the sulphide mineral and allow the tailings to remain.

This process required an enormous bulk of oil com-

pared with the bulk of ore being treated. The valuable

constituents are recovered by an oil-wash and not by

an oil-float.

132XQ. In experimenting with the Cattermole gran-

ulation process was any of the metalliferous mineral

floated instead of being precipitated ?

A. The tailings from the Cattermole process if

they contained mineral were placed over tables to re-

cover this by skin flotation or the oiled needle effect.

133XQ. Did you ever try an experiment in which

you suspended, suitably crushed ore in water, added an

amount of oil sufficient to float the metalliferous min-

eral, then generated a gas in the mixture by means of

sulphuric acid and calcite, performing these operations

for the purpose of floating the metalliferous mineral

by means of films or bubbles of gas so generated?

A. No.

134XQ. Will you describe the Wolf or Scammel

process with which you experimented?



291
Butte & Superior Mining Company.

George Albert Chapman.

A. The Wolf or Scammel process is an improve-

ent on the Elmore bulk oil flotation process. It con-

sts of submitting the oil to be used to a treatment

ith sulphur-chloride. This oil had the effect of

imaining in an unbroken condition more perfectly

tan the Elmore untreated oil. The tests were carried

(kt in the same manner as those described in the pre-

>pus answer referring to the Elmore bulk-oil process.

135XQ. Will you describe the apparatus sent by

Ir. Froment to London with which you experimented?

A. This consisted, firstly, of a mixing vessel stand-

i:^ on three or four legs. The agitator consisted of

vre beaters revolved by means of a handle suitably

gared to the spindle carrying the beaters. Secondly,

separating pan consisted of a cylindrical vessel in

lich two lead coils were laid side by side on the bot-

n. Above this was a scraper intended to impart

)light disturbance to the ore in the separating pan.

e of these coils could be used for the feeding of

a<duated water. Usually sulphuric acid was used.

e other coil I never had occasion to use, but I was

en to understand that this was to keep the oil in a

d condition by means of steam passing through the

The third portion of the apparatus, which I never

d, consisted of a screen on which it was intended to

ect the oily flocks of mineral left in the tailings and

ild allow the tailings to pass through the screen.

36XQ. Did you ever see any steam connection

ie to the coil in the second element of the Froment

aratus ?
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A. No.

137XQ. You have referred to a small glass appar-

atus of the type shown in Figure 1 of the drawings of

Patent 793,808 and have said that tailings from the

Cattermole process containing sunken flocks of mineral

were placed in the apparatus and air pumped into the

perforated spiral which was rotated slow^ly. Why do

you refer to these as ''sunken flocks"?

A. These flocks of mineral or imperfectly formed

granules passed over with the upcast water from the

up-cast classifier. These sank to the bottom of the

collecting vessel with the rest of the tailings.

138XQ. Did you ever make any tests of the opera-

tions set forth in the Patent in Suit by performing those

operations in a bottle or test tube?

A. Yes.

139XQ. Will you describe how you did it?

A. I would take a bottle of a capacity of, say rough-

ly, 100 cc. and in it place 20 grammes of ore and 70

grammes of water. To this I would add sulphuric

acid to equal roughly twenty pounds of acid to the

ton of ore. To this I would then add oil by drops

equivalent to one and a half to two pounds of oil per

ton of ore, and agitate vigorously. These tests would

serve as an indication only, and would be used to in-

dicate the condition for the first investigations when

using the Sulman & Picard slide machine. I would

never use a bottle test to obtain quantified results and

would only use it for the reason I have just mentioned.
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140XQ. Did you ever try the Froment process

using a test tube or bottle ?

A. I have tried the Froment process in a test tube

and the results were of a most unsatisfactory nature ,

and dangerous to the operator. On the final addition^

to the calcite the whole contents of the test tube would

spurt up and great care had to be exercised to pre-

vent any of this material getting into the eyes.

141XQ. Please explain exactly how you proceeded

in trying the Froment process in a test tube?

A. In using a test tube of course the quantities

used are so small that it would be a most difficult mat-

ter to quantify the oil to the ore. This was done as

nearly as possible, namely, in the proportions men-

tioned in my direct examination. This was vigorously

agitated until I had satisfied myself that the oil coating

of the mineral had been completed. I would then add

the acid with the result stated above.

142XQ. Did you ever try the Froment process by

placing the ore in a test tube, adding limestone, water,

acid and oil and then agitating the test tube for a brief

time?

A. I have set out to do this but have never suc-

ceeded, for a violent evolution of CO2 took place before

the oil could be added.

143XQ. How many times did you try to do this?

A. I tried this three or four times and I found the

operation quite dangerous and discontinued attempting.

144XQ. Did you ever see anyone else perform this

experiment in this way?
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A. No.

154XQ. You consider that it would require some-

one of peculiar skill to perform the experiment in that

way?

A. Skill hardly comes into the matter at all in this

test. I took the best precautions I could to preserve my
eyesight.

146XQ. You consider it a practical impossibility

to carry out this experiment in this way?

A. You could never complete the test because you

would lost half of your pulp before you made your oil

addition.

147XQ. Did you ever see the Froment Patent at the

time that you were experimenting?

A. I cannot answer this to any degree of certainty,

but the Patent and apparatus were fully explained to

me by Mr. Sulman.

148XQ. You are not sure then when you were ex-

perimenting to ascertain whether the process of the Fro-

ment patent could be carried out, that you had ever

seen the Froment Patent?

A. No, I am not sure. I was working entirely

under the directions of Mr. Sulman who carefully

watched my work.

149XQ. Were you shown any instructions which

were sent by Mr. Froment to Minerals Separation Ltd.,

that is, were you shown them at the time you were

experimenting with the Froment process?

A. I was not shown these instructions, but these

conveyed verbally to me by Mr. Sulman.
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150XQ. When you experimented with the appara-

tus which Mr. Froment sent to Minerals Separation

Ltd. how rapidly were the beaters revolved in the

agitator ?

A. This portion of the apparatus was worked by

hand, and naturally the agitation could not be of a

violent type. The agitation continued until it was

seen that the sulphide mineral was coated with oil.

151XQ. Did you take any steps to produce such a

speed of rotation of the Froment gears as was recom-

mended by Froment in his instructions, or did you

know what his instructions were as to the speed of

rotation of the beaters ? '

A. The object of the agitation was to coat the min-

eral and the agitation was lengthened accordingly. I

had no definite instructions as to the speed of the

beaters but the object of them was fully explained in-

asmuch as the sulphide mineral had to be oil-coated.

152XQ. How did you ascertain when the sulphides

were coated with oil?

A. I would take a small portion of the pulp from

the mixer and examine it on a plaque. The oiling of

the mineral would be apparent at once.

153XQ. In what way does the oiling make itself

apparent ?

A. The mineral would collect in flocks, lose its

natural color and lustre and be quite oily to the touch.

154XQ. Did you ever try the Froment process

with oil amounting by weight to one per cent, of the

ore being treated?
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A. The quantities of oil I used in the Froment test

were always between 60 and 120 pounds per ton which

equals roughly from 3 to 6 per cent, of the weight of

ore.

155XQ. Did Mr. Sulman instruct you to use these

amounts of oil?

A. I was working entirely under Mr. Sulman's in-

structions.

156XQ. Did Mr. Sulman ever instruct you to try

the Froment process with an amount of oil that would

just produce a film upon the sulphide particles?

A. No.

157XQ. What kinds of oil did you use in ex-

perimenting with the Froment process?

A. We used the same oils in the Froment process

as we did in our work on the Cattermole process.

158XQ. Have you any idea how fast you rotated

the beaters in the Froment machine?

A. I have no idea of the speed of the beaters, but

the handle was turned from thirty to thirty-five revo-

lutions per minute.

159XQ. Why did you substitute the gabbett for

Froment's agitating apparatus in your later experi-

ments ?

A. These gabbetts were mechanically driven and

I could treat smaller parcels of ore per test.

160XQ. Were all your experiments with the Fro-

ment process tried upon Broken Hill ore?

A. They were all conducted on Broken Hill crude

ore.
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161XQ. About how much carbonate did that ore

contain ?

A. The ore actually contained under one per cent,

of carbonate but we added ten per cent, of crushed

calcite to the ore.

162XQ. In all of your experiments did you add

ten per cent, calcite to the ore?

A. Yes. When testing the Froment process.

163XQ. You never varied this amount then for

the purpose of reducing the generation of carbon

dioxide?

A. No, but the method of mixing the calcite to the

ore was done in two ways. First, the calcite was add-

ed to the ore before treatment, and secondly, the cal-

cite was added to the settled paste, the production of

which I described in my direct examination.

164XQ. What became of the 60 or 70 pounds of

acid per ton of ore which you used at the Emu plant,

leaving as you say, no free acid in the spitzkasten?

A. This was immediately consumed bv the calcite

in the agitating vessels.

165XQ. How much carbon dioxide would be gen-

erated by 70 pounds of sulphuric acid acting upon cal-

cite?

A. 31 pounds.

166XQ. About what percentage of pure sulphuric

acid was contained in the acid used at Emu?

A. This varied betwen 72 to 80 per cent, mono-acid.

167XQ. Please explain, in order to make the rec-

ord clear, what you mean by mono-acid?
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A. Mono-acid is theoretical one hundred per cent,

acid, and in careful calibration of acid consumption,

where the quality of the acid varies, the only compari-

son can be made by using such a standard.

167XQ. When you stated that the acid consump-

tion at Emu varied from 60 to 70 pounds per ton of

ore, did the figures 60 to 70 represent pounds of com-

mercial impure acid or mono-acid?

A. Commercial acid.

168XQ. And how much of pure or mono-acid

would this represent?

A. Using 60 pounds of commercial acid per ton,

this represents from 43.2 to 48 pounds of one hundred

per cent, acid per ton. Using 70 pounds of commer-

cial acid per ton, this means 50.4 to 56 pounds of one

hundred per cent, acid per ton.

169XQ. What amount of carbon dioxide would

be generated by a complete reaction between 43 pounds

of pure sulphuric acid and calcite or calcium carbonate?

A. 19 pounds.

170XQ. And what amount of carbon dioxide would

be generated by 56 pounds of pure sulphuric acid?

A. About 25 pounds.

171XQ. About what was the temperature of the

pulp in your operations at Emu?

A. 65 to 70° Centigrade.

172XQ. At 65° Centigrade can you state what the

volume would be of 19 and 25 pounds respectively of

carbon dioxide gas under normal atmospheric pres-

sure ?
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A. Taking 11 cubic feet of CO2 to weigh one pound

at that temperature, 209 cubic feet to 275 cubic feet.

173XQ. And this 209 to 275 cubic feet of carbon

dioxide gas was generated in the mixers at the Emu
plant each time a ton of ore passed through the mix-

ers, was it not?

A. Yes.

174XQ. In experimenting with the apparatus of

the type shown in Figure 1 of the drawings of Patent

No. 793,808, for the purpose of investigating the Sul-

man and Picard bubble process, you have referred to

operating upon tailings from the Cattermole process.

Did you ever operate upon crude ore with this appara-

tus?

A. No. My investigations were only in regard to

the ''clean up" of Cattermole sands.

175XQ. Then, I take it that you never used this

apparatus for the purpose of so agitating the pulp as to

bring the oil into contact with the ore?

A. The apparatus being made of glass, it would

have been impossible to violently rotate the worm with-

out breaking" the apparatus, and it should be understood

that the mineral in these Cattermole tailings had al-

ready been oiled in the previous operation. The oil

was already in contact with the sulphide mineral, and

I had no occasion to use the apparatus as an agitator.

176XQ. Did you ever see any apparatus of the type

shown in Figure 1 of the drawings of Patent 793,808

other than the glass structure to which you have re-

ferred?
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A. That is the only one I have seen.

177XQ. Did you see any other Froment apparatus

besides that which you have referred to in connection

with your experiments?

A. The only Froment process I have seen other

than those I have referred to in my experiments has

been the application of this glass apparatus that we

have just been discussing in the application of the Fro-

ment method.

178XQ. In about what proportions was the total

amount of acid used at Emu divided up between the

different points at which it was added? I believe you

stated that the acid was added in the first, third, fifth

and seventh mixers or agitators.

A. In No. 1 agitator about fifteen poimds of com-

mercial sulphuric acid per ton of ore ; in No. 3 twenty-

five pounds commercial acid per ton of ore; in No. 5

fifteen pounds commercial acid per ton of ore, and in

the last mixer ten pounds.

179XQ. About what is the range of the percentage

of carbonate present in ores which you have success-

fully treated by the operation conducted by Minerals

Separation, Limited?

A. In no case have I had samples that have been

returned as giving more than .2 per cent CO2, except

in the case of the San Francisco del Oro ore, where

the calcite was about 5 per cent, of the total ore. In

the Finnish-American and Saxbergets ore only traces

of calcite existed, and no assay returns of CO2 could

be made on these samples.
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180XQ. In your operations in Australia did the

pulp in the spitzkasten show an acid re-action?

A. In running these plants it was intended that the

pulp in the spitz boxes should show no free acid, but,

of course, at times of careless working, this may have

occasionally been the case; but the flotation operator

was distinctly told to have no free acid in the spitz

box liquor.

181XQ. Was there any odor of hydrogen sulphide

noticeable in the operation of the Australian plants

which you saw or operated yourself?

A. The only instance I met with was in the period

of starting up the Zinc Section of the New Mill. Here

the condition disappeared in a few days. I might point

out that at this time they were overcoming underground

difficulties and recovering their gangways, and restor-

ing everything to a normal condition after the disas-

trous creep that occurred a few months previously.

Under these conditions we did not receive ore that was

representative of the mine. The material we were get-

ting was very patchy, and no doubt, if the ore from

this part of the mine had been mixed in the correct

proportion that it there exists, the smell of H^S would

never have been perceptible. When full normal mine

and mill conditions were restored this smell of H2S

was never noticed.

182XQ. Was the odor of hydrogen sulphide no-

ticeable in the operation of any of the plants you have

referred to other than those in Australia?
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A. No.

183XQ. Did the generation of hydrogen sulphide

in the instance you have refered to, at the Zinc Sec-

tion of the New Mill, interfere at all with the efficient

operation of the process?

A. This point was never definitely settled. When
the smell of H2S disappeared the investigation on this

subject was dropped.

184XQ. You have no reason to believe, have you,

that the evolution of hydrogen-sulphide caused any

particular effect advantageous or disadvantageous?

A. We were never given the opportunity to fully

prove or disprove this, as the plant was operating under

conditions that were abnormal in many respects.

185XQ. What is the advantage in using acid-salts

instead of free acid in those cases where calcite is

present in what you have referred to as disturbing

quantities ?

A. It allows an economy in the cost and consump-

tion of that re-agent.

186XQ. Does the acid salt react with the carbonate?

A. Yes.

187XQ. But the acid salt is cheaper than the free

acid ?

A. Yes.

188XQ. Taking the Emu plant as an illustration,

what is the purpose of having several agitators in

series through which the pulp passes before going to

the first spitzkast, and having a similar arrangement
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of a plurality of agitators through which the pulp runs

before reaching the second and third spitzkasten? Is

this merely to permit the pulp to flow more rapidly

and still give it the same period of agitation as it would

have if passed more slowly through a single agitator?

A. The same effect would be produced in one agi-

tator, provided the pulp received the same amount of

agitation as it receives in going through the three agi-

tators. The later agitators are merely for the re-

treatment of the first residues, and to srive anv poten-

tial froth that escaped the first spitz box an opportunity

by re-agitation of becoming a real froth that could be

readily separated in the later spitz boxes.

189XQ. Referring then to the first group of three

agitators in the Emu plant, the pulp can flow through

at approximately three times the velocity that could be

given it if only one agitator were employed, presuming

that the time of agitation necessary has been deter-

mined and must be prolonged for at least that amount

of time? In other words, it would make no difference,

would it, whether the pulp were agitated three minutes

in one agitator or one minute in each of three agita-

tors through which it successively flows without pause?

A. I should think the effect would be the same pro-

vided that all other conditions, that is to say, height of

liquor in the agitator, pulp thickness, oil and acid, were

the same.

190XQ. While in Australia, did you witness the
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operation of other flotation processes than the one

operated by Minerals Separation Limited?

A. The only plant that I was allowed to enter was

the Gillies Sulphide Treatment Company's plant, situ-

ated on the Block 10 property, and then I inspected

this plant on receipt of instructions from Mr. C. F.

Courtney, who asked me to report on the possibility of

adapting this process to our method. The process being

operated was the Potter process modified, a Gillies'

separating pan being used for the application of this

flotation process. I was never allowed to enter the

plants operating in other parts of Broken Hill, although

on several occasions I applied for permission.

191XQ. What were these other plants which were

operating to which you did not gain admittance?

A. The De Bavay Company, the Block 14 Potter

process plant, the Elmore Vacuum Plant, situated at

the Australian Metal Company's Works, and also the

Elmore Vacuum plant, situated on the Zinc Corpora-

tion property. South Broken Hill. I did attempt to

visit the Delprat plant on the Proprietary Mine as an

ordinary visitor, but my effort was fruitless. I could

not gain admission when they identified me.

192XQ. Were these other plants which you have

referred to in practical operation at the time you were

in Australia?

A. The Block 14 Potter Process Plant was in

operation at the time I was carrying out the tests for

our clients, the Sulphide Corporation Limited, on the

occasion of my first visit to Australia. I cannot say
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definitely whether the Delprat process was working at

that time. Neither of the Elmore plants referred to

in my last answer were running until we were carrying

out the large trial for the Zinc Corporation Limited.

At that time the one unit Elmore testing plant, situated

at the Australian Metal Company's Works, was con-

ducting trials on the Zinc Corporation material. The

Elmore plant at South Broken Hill did not commence

operations until some months after the agitation-froth

process was abandoned by the Zinc Corporation. The

De Bava}^ process was working at this period on the

plain water flotation. I understand that this treatment

was modified later, but I did not see the process at

any time. The Gillies plant started operations some

considerable time after the agitation-froth process was

an established success. The Delprat plant on the Pro-

prietary Mine was operating about the same time as

the agitation-froth process was getting into full swing.

193XQ. In connection with the plant built at the

testing laboratory of Minerals Separation Ltd. in Lon-

don, just before you left for Russia in September, 1909,

I would like to have you describe the skin-flotation

plant mentioned by you, doing so a little more in detail

than you did in your previous reference to that appa-

ratus.

A. This portion of the plant consisted of four

square skin-flotation boxes placed on the same level.

Immediately beneath these two more skin-flotation

boxes were placed so that the pulp tailings from the



Minerals Separation, Limited, et al., vs.

Georgia Albert Chapman.

first nest could be passed directly and divided over two

more skin-flotation boxes, and beneath these again two

more boxes were placed. In feeding the pulp over

these boxes the material was allowed to meet the water

very gently, and to do this a pyramid was placed in

the center of each box with its base three inches below

the level of the liquor, and the point of entry to the

water surface about three inches from the overflow.

These boxes were arranged so that the overflow took

place on the four sides. The reason for this was that

the capacity of skin-flotation boxes is exceedingly small

when the ordinary one-lip overflow method is employ-

ed, and it is obvious that to obtain the best result the

four-sided overflow box would have a capacity four

times that of the single overflow box. The method of

dividing the feed over the top four boxes was to em-

ploy a slowly revolving pipe which delivered and divided

the pulp into four separate launders.

Adjourned to Tuesday, August 27th, 1912, at

10:30, at the same place.

London, August 27th, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Mr. Chapman continued.

194XQ. What is the weight of a cubic foot of

water?
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A. 62^ pounds.

A. ^ XQ. And taking eleven cubic feet of carbon

dioxide gas to weigh one pound, one cubic foot of that

gas would weigh how much?

A. 0.091 of a pound.

196XQ. Then, if a cubic foot of carbon dioxide gas

were to be submerged in water, what would be its

buoyant effect in pounds?

A. Roughly, 62.4 pounds.

197XQ. And the entire buoyant effect of the 275

cubic feet of carbon dioxide gas generated by the use

of the maximum amount of sulphuric acid used at Emu
would be 275 times 62.4 pounds would it not?

A. Yes, providing the buoyant effect of this vol-

ume of gas was applied at one time and on the same

mass.

198XQ. And in the operation of the plant at Emu
I presume this carbon dioxide was generated gradually

and practically continuously throughout the mixers or

agitators by reason of the addition of the sulphuric

acid in installments, part in each of the first, third,

fifth and seventh agitators?

A. The condition of generation of CO2 in the Emu

plant could not under any circumstances be considered

as gradual. The production of CO2 under the condi-

tions of temperature, acid, violent agitation, is im-

mediate, and is of the type which I described to you in

carrying out the attempted Froment test-tube test. The

evolution of CO2 took place immediately the calcite
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came in contact with the acid solution, and therefore

the production of CO2 would only be sustained as long

as the free acid remained and therefore the production

would not be continuous.

199X0. I presume one of the purposes in adding

the sulphuric acid in four installments was to spread

out the evolution of CO2 through the entire process

rather than to concentrate it at one point. Is that

correct ?

A. The production of CO2 never entered into our

calculations at any time beyond the fact that we rea-

lized that under such conditions a large consumption

of sulphuric acid resulted. The object of the acid being

added at these various stages was as follows : The

acid in No. 1 mixer was to allow the oil to select the

sulphide mineral without allowing oil contact to the

calcite. The addition of acid to No, 3 was to cut out

any gangue from the concentrate and allowing it to

be thoroughly wetter so that it would remain with the

residues. The acid addition in mixers No. 5 and 7

was for this reason only. It was never our intention

to make use of the CO2 produced for flotation pur-

poses, for we realized that under the conditions of agi-

tation, high temperature, acidulated solution, the enor-

mous volumes of air beating in and out of the pulp

were quite sufficient to cause the almost complete loss

of CO2 in the agitators and I can conceive no condition

that would allow anything but an accidental small pro-

portion of the gas produced in the agitators passing
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out with the pulp to the spitz box. If we wished to

take advantage of this gas production for flotation

purposes the most obvious thing would have been to add

the acid in the spitz boxes where the nascent gas would

then be liberated. As a matter of fact in the instance

of the Emu plant this production of CO2 per mixer,

per minute, was only 0.6 cubic feet, and this quantity

is exceedingly small when compared with the enor-

mous quantity of air that would be beaten in by the

very violent agitation.

200XQ. You arrive at this rate of production of

carbonic acid gas I assume by dividing the total

amount, 275 cubic feet, evolved per ton of ore, by the

number of minutes occupied by a ton of ore in passing

through the mixers. Is that correct?

A. I have taken the rate of feed to be one ton an

hour which was the average rate of feed at this plant.

Therefore I have divided 275 cubic feet by 60 (min-

utes) multiplied by 7 mixers.

201XQ. According to this method of calculation

then, in all seven mixers taken together, four and two-

tenths cubic feet of carbon dioxide would be generated

each minute. Is that right?

A. That is so.

202XQ. And the ratio of the volume of carbon

dioxide gas generated per minute to the ore passing

through the plant would be the same would it not,

whether the ore passed through at the rate of a ton

per hour or ten tons per hour?
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A. I cannot agree with you here. It is a well known

fact in the operation of our processes that the bigger

the tonnage operated upon the more easy it is to ef-

fect economy of reagents. This is more particularly

applied to sulphuric acid for I have known instances

that have come directly under my own personal ob-

servation where the tonnage being treated has been

doubled and the acid feed has remained unaltered in

total quantity, and therefore per ton of ore the acid

feed has been reduced by fifty per cent. This altera-

tion of the acid feed being possible you can understand

that no parallel can be drawn between the conditions

of one ton an hour and ten tons an hour.

203XQ. You did not operate the Emu plant at its

full capacity then, when running through only one ton

an hour?

A. The tonnage being treated in this plant was

regulated by the capacity of the one grinding pan that

we had installed, and it was our constant endeavor to

mcrease this tonnage.

204XQ. In the operation of the Emu plant did the

275 cubic feet of carbon dioxide that was evolved per

con of ore contribute materially to the production of

the froth?

A. I consider that practically no production of froth

resulted from the evolution of CO2.

205XQ. In other words you mean that under these

conditions where 275 cubic feet of carbon dioxide were

evolved per ton of ore, that still the production of the
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A.
froth resulted from the aid^ introduced during the agi-

tation which was necessary to mix the oil with the

mineral rather than from the carbon dioxide so evolved ?

A. I consider that the beating in of air had many

hundred times the influence in the assistance of froth

production than that of the CO2.

206XQ. Did you ever make any determinations of

the gases contained in the froth produced by the Emu
plant?

A. No, I did not. M)^ time was fully occupied in

the production of concentrates. In any case I was

quite satisfied that the CO2 played no important part

in froth production.

207XQ. This conclusion, so far as the Emu plant

is concerned, is based upon your theoretical reasoning,

is it not?

A. In coming to the conclusion that I did I com-

bined common sense with theoretical reasoning, and I

had only to look into one of our agitators to realize

the enormous volumes of air that were being beaten

into the pulp, compared with the comparatively small

'proportion of CO2 being evolved, and I understood how

impossible it is for any large amount of CO2 gas to re-

main in solution under these conditions of acidulated

liquor, high temperature and violent agitation.

208XQ. Is it your understanding that a consider-

able proportion of the carbon dioxide goes into solution ?

A. My correct understanding should have been

described as being held in suspension.
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209XQ. Would the temperature at which you

worked, 65° Centigrade, have any greater tendency to

exclude carbon dioxide from the water than it would

to exclude air?

A. It is quite possible under these conditions of

violent agitation, where enormous quantities of air

came into contact with all parts of the pulp, that the

COo would become very much diluted with the air and

pass away with the excess.

210XQ. As a practical proposition, it would have

been a matter of indifference in the operation of the

Emu plant, would it not, whether the gas in the froth

were air or carbon dioxide?

A. We were concerned only in the production of

concentrates for smelting tests.

211XQ. And therefore you did not find it neces-

sary to make any determination as to whether the

froth-forming gas was air or carbon dioxide? By

determination I mean analysis of the gas in the froth?

A. We were so sure that the froth was an air-pro-

duced froth that we did not give the matter any serious

consideration.

212XQ. But as a matter of fact it did not make any

difference to you, as long as you obtained your con-

centrate, whether the gas in the froth was air or carbon

dioxide ?

A. Our first consideration would have been econ-

omy of re-agents and we would certainly take every

precaution to economize sulphuric acid, and under no



Butte & Superior Mining Company. 313

George Albert Chapman.

circumstances whatever would we have considered

the production of a CO2 froth when we had the enor-

mous reservoir of air, namely the atmosphere, to draw

upon, when this air could be used for froth produc-

tion merely at the cost of agitation.

213XQ. I am taking conditions as they were. You

used a certain amount of acid under certain conditions

for reasons which seemed sufficient to you. This

amount of acid and these conditions being fixed and

determined and in use, it was a matter of indifference

was it not, so long as you obtained your concentrate,

whether the gas forming the froth was all air or all

carbon dioxide or partly air and partly carbon dioxide?

A. The consumption of acid is a matter of vital

importance and we would not willfully consume this

reagent for the production of CO2 for froth production.

Although not intending to take advantage of the acci-

dental presence of this very small proportion of COo,

we could not prevent it.

214XQ. As a matter of fact this amount of CO2

being present, due to the conditions imder which you

were operating, and whether that amount be small or

large in your opinion, it was a matter of indifference

so far as practical results were concerned, was it not,

whether the froth-forming gas was all CO2 or all air

or a mixture of the two.

A. The first consideration in obtaining practical re-

sults is the strict economy of reagents, and as I have

explained before, if the consumption of sulphuric acid
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is high we can generally trace it to the presence of cal-

cite in disturbing quantities, and under these conditions

we try to avoid the use of sulphuric acid and economize

by using an acid salt. The consumption of this acid

salt is much lower than the acid and the production of

CO2 correspondingly small. You will see therefore

that we make every effort to keep the production of

CO2 down for the economy of acid and acid salt. There-

fore we regard the evolution of CO2 in our agitators

as being one of our biggest difficulties and I have

spent nearly ten years in experimenting to overcome

this condition. After many years of research I have

succeeded in my object and ores like San Francicso Del

Oro ores and other ores of calcit^ gangue are no longer

a trouble to us, for we have now overcome this diffi-

vulty of high acid consumption. Treatment of these

ores can now be undertaken under much more economi-

cal conditions.

215XQ. My question involves no considerations of

economy or of whether you desire or do not desire to

cause the evolution of carbon dioxide. On the con-

trary, the question is based upon the operations at Emu

under the conditions stated by you. These conditions

being fixed, and presumably, the best for the purpose

intended, I would like to have you state whether under

those particular conditions, wherein at times 275 cubic

feet of carbon dioxide were evolved per ton of ore, and

at other times a somewhat smaller amount, extending

down to a minimum of 209 cubic feet of carbon dioxide,
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it was a matter of any importance from a practical

standpoint whether the froth-forming gas was carbon

dioxide, air, or a mixture of the two. My question

does not call for any refernce to the variations in the

amount of acid, but is restricted to the operations at

Emu as defined by you. With that explanation will

you please answer the question?

A. We certainly had to take the froth as it was

formed.

216XQ. And as long as you got that froth, from

a practical standpoint, it was of no importance, was it,

whether it contained air, carbon dioxide, or a mixture

of the two, so long as it contained the requisite per-

centage of the valuable mineral in the requisite state of

purity ?

A. Our proposition was to produce the requisite

percentage of the valuable mineral in a requisite state

of purity under the most economical conditions, and

as I have stated before, the last thing we wished was

the production of carbon dioxide for reasons before

explained.

217XQ. All of the conditions of operation having

been adjusted, as I assume they were at Emu, upon

the most economical basis, and the question of economy

having been thus disposed of, then you were willing

to take the froth provided it contained the right amount

of sufficiently pure mineral, and it was a matter of in-

difference as to what particular gas, carbon dioxide

or air, was wholly or partially responsible for the for-

mation of the froth. That is correct, is it not?
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A. We were indifferent to this extent, that we knew

that the gases causing the froth consisted of a very

large proportion of air and accidental traces of CO2.

218XQ. But it was a matter of indifference, was it

not, as to how much air there was and how much CO2

in the froth, the conditions of operation having been

adjusted to the economical basis you have described?

A. I can only repeat my last answer.

219XQ. I am not asking you whether you knew

how much air there was and how much carbon dioxide

;

I am asking you whether it made any 'difference, from

a practical standpoint, how much there was of each of

these gases, the conditions of operation having been

fixed and settled upon the economical basis you have

described?

A. We naturally had to take the froth as it was

produced.

220XQ. And you did this without finding it neces-

sary to determine how much of the gas of the froth

was carbon dioxide and how much was air, or how

much was made up of any other gases that might

occur. Is that right?

A. We took the froth as it was produced, and as I

have explained in a previous answer, no analysis of the

froth gases were made in this particular case.

221XQ. I presume the extended efforts which you

have made, covering some ten years of time, to over-

come the evolution of carbon dioxide, was caused by

the fact that in operating the process in which Minerals
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Separation Ltd. have been interested, carbon dioxide

has been evolved in appreciable quantities in many in-

stances. Am I right in this?

A. We had never been able to treat ores with cal-

cit^ gangue in disturbing quantities without a very

large consumption of sulphuric acid, and my efforts

have been directed in reducing this to a figure that

would be readily acceptable to any clients owning such

mine ores.

222XQ. The .large consumption of sulphuric acid

in treating calcit^ ores was due to the reaction between

sulphuric acid and calcite with an accompanying evolu-

tion of carbon dioxide, was it not?

A. Yes.

223XQ. You have been asked what your experi-

ence was when, in using the agitation-froth process on

a commercial scale, with a normal and proper consump-

tion of one and a half pounds of oil per ton, 5»i4*you

increased the oil feed to two and a half pounds per ton,

and you stated that the mineral-froth lost some of its

natural color and lustre, that the quantity of froth re-

covered on No. 1 box was lessened, that on No. 2 spitz

and No. 3 spitz was slightly increased, and that the

tailings showed increased losses of sulphide mineral,

taking the form of agglomerations. Suppose you had

increased the amount of oil under the conditions of

the question referred to to five pounds per ton of ore,

would the defective conditions have been still further

increased ?
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A. Certainly.

224XQ. And if you had gone up to fifteen or twen-

ty pounds of oil per ton under the same conditions, what

kind of a result would you have obtained ?

A. I cannot answer this question, as I have had no

experience of such conditions.

225XQ. Suppose you had decreased the amount of

oil to a quarter of a pound per ton under the conditions

referred to above where the proper and normal feed was

one pound and a half of oil per ton, what kind of a

result would you have obtained?

A. I have never experienced such a condition in

practice, and can only surmise what would take place.

226XQ. You have said that with the oil reduced

to half a pound per ton of ore the froth immediately

diminishes in quantity and the color shows the presence

of gangue. I take it that you have experimented, or

experienced in practice this condition of half a pound

per ton. Is that correct?

A. Yes. I have experienced this condition on oc-

casions when I have been demonstrating to our clients

at Broken Hill that it would be impossible to reduce

the oil consumption below that at which we were operat-

ing, and so reduce the cost of treatment. I mean, of

course, reducing oil consumption without loss of re-

covery or in any way affecting the practical value of

our work.

227XQ. You would not expect successful results

with fifteen or eighteen pounds of oil per ton under
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those conditions where a pound and a half per ton was

the proper and normal feed?

A. You could get successful results on this quan-

tity of oil by varying the conditions of agitation, name-

ly, I should expect to have to make repeated agitations

to beat more air into the pulp. I cannot say this defi-

nitely because I have never tried this wasteful quan-

tity of oil in practice.

228XQ. It is your idea then that with the larger

amounts of oil more agitation would be necessary?

A. In this particular instance the agitation that

would be necessary would be far beyond practical lim-

its.

229XQ. But whether practical or not, more would

be necessary to produce the result?

A. I should expect so. The purpose of the extended

agitation in this case w^ould be for beating air into the

pulp and not for the oil coating of the mineral.

230XQ. You have referred to the use of emul-

sions containing oleic soap. Was there any difference

in the action of these emulsions of oleic soap and the

action of free oleic acid when used?

A. Do you mean an emulsion of oleic soap with

other oils, or do you mean plain oleic acid soap solu-

tion?

231XQ. I would like to have you describe the ac-

tion of free oleic acid, a solution of oleic acid soap and

an emulsion of oleic soap with oil, stating what differ-

ences there may be between the uses and reactions of

these different agents.
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A. I have used oleic acid and oleic soap for the re-

agent in the agitation froth process. I have never used

the emulsion of oleic soap with oil for this purpose but

only in the Cattermole process.

The oleic acid is a convenient method of adding a

straight oil to the agitation-froth process when tem-

perature conditions are suitable and it is a freely run-

ning oil. In the cold weather oleic acid becomes solid

and could »©^be cut easily with a knife. Under these

circumstances if temperature conditions are not raised

to suit, the oleic acid cannot be added as an oil, and

would never become desseminated through the agi-

tated pulp. A convenient method for adding the oleic

acid and getting it very finely divided throughout the

acidulated pulp is to add it in the form of soap. The

action of this soap I have described on a previous oc-

casion in my testimony. The emulsion of oleic soap

with oil was a convenient method in the cold weather

for adding the necessary oil in the Cattermole process.

232XQ. In observing the operation of the agitators

in the plant at Emu how are you enabled to tell that air

is being beaten in and out again or to tell that the ap-

pearance you see is not caused by carbon dioxide as

much as by air?

A. By looking into the mixers I notice that the

beating or agitation of the pulp is very violent and I

know that the peripheral speed of the outside of the

four-armed agitator is over sixteen hundred feet per

minute. There are four arms traveling at this speed
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and the natural result of having only two inch clearance

space from the side of the square vat forming the agi-

tating vessel is that the mixing with air is of a most

violent type and wants to be seen to be fully appreciated.

The type of agitation takes the form of beating against

the sides and on occasions the centre of the agitator

can be discerned through the air space in the agitators.

233XQ. What evidence is there upon observation

of the apparatus such as that at Emu that air is beaten

into the liquid and comes out again?

A. The agitation is of such a violent type that no

other condition would be possible.

234XQ. In your answer to Question 27 at the be-

ginning of the answer, you describe a centrifugal stir-

rer. Can you make this description a little more clear?

A. This centrifugal stirrer consists of two circular

sheets of metal held together by radial arms or ribs.

The top sheet is unperforated and the lower sheet an

annulus or with a hole in the middle through which

the pulp is drawn upward and then thrown out between

the discs. The best comparison in practice I can draw

to your attention is the centrifugal pump, the part that

I have described being the rotary part of the pump.

235XQ. What are some of the acid salts which you

have referred to as being used instead of free acid?

A. The most important of these is bisulphate of

soda which is a molecular combination of normal sul-

phate of soda and sulphuric acid.

Cross-examination closed.



,^^ Minerals Separation, I.imi'ai, c! a! , ps.

Georg"e Albert Chapman.

Re-direct examination by Mr. Williams.

236RDQ. You have described several tests of the

Froment process made by you but have not stated what

were the conditions of the water as to temperature.

Please add this information.

A. The temperature condition varied between nor-

mal atmospheric temperature and a temperature of up

to say 28' or 30° Centigrade. The reason why the

steam coil was not used in the tests with the Froment

apparatus was because there was no means of produc-

ing live steam in the laboratory for this purpose.

237RDQ. You said in answer to 180XQ, that in

your operations in Australia the plants were run under

such conditions that normally there was no free acid

in the spitz boxes. \\^hat was the arrangement of acid

feed and oil feed and heat application in these plants,

and to what part of the apparatus were these feeds

applied ?

A. The acid was added in No. 1 agitator, the oil

in Xo. 2 agitator. The steam was applied to agitators

No. 1, occasionally to No. 2 and usually to No. 6 agi-

tator.

238RDQ. In your description, in answer to 12 IQ,

of the drawing produced by you, you did not refer to

the letter F in that drawing. Please state what that

letter represents?

A. This is the inclined deflecting baffle which is

fixed in each spitz box.
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239RDQ. You have described a three-story plant

at Charlotte Street in your answer to 55Q. I now

show you the drawing of Patent No. 953,746 to T. J.

Hoover, dated April 5, 1910, and ask you whether or

not this drawing represents one of the three units of

that plant.

A. It does.

240RDQ. How about the openings from agitation box

to agitation box and from agitation box to spitzkasten?

A. They were three-inch holes instead of the hori-

zontal slot shown in this drawing.

241RDQ. Reference has been made by you to cer-

tain emulsions used in carrying on the tests of the Cat-

termole process. What symbols, if any, were used for

these emulsions?

A. A typical example is 33.3% R3 Pi 3.33% S S. This

means 33.3% of the total emulsion consisted of a mix-

ture of a residuum, namely R, and paraffine, namely

P, mixed in the proportion of 3 parts of R and one part

of P. ' SS signifies soft soap, and 3.33 per cent, of the

total emulsion consisted of this. The rest of the emul-

sion was water.

242RDQ. You have said that wher\ you returned to

the London Works from South Wales you saw Mr.

Hyde, the defendant, at the London Works daily. Did

you during this period, and before the departure of

Mr. Hyde for the American continent, participate in

any tests of the large testing plant then at the London

Works ?
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A. Yes. We conducted a test on Broken Hill tail-

ings at which Mr. Hyde was present for a portion of

the time if not all.

243RDO. In your testing work in the London plant,

and in that of other men in your presence, was anything

done at any time in regard to the re-treatment of con-

centrates ?

A. This has been common practice for several

years. The object of re-treatment as I have explained

before was to increase the grade of the dirty concen-

trate produced in a primary operation where very high

recoveries were obtained. Economy of re-agents is

sometimes made in this way and I have frequently car-

ried out tests under these conditions.

244RDQ. You have said that this has been common

practice for several years but I wish you would be more

specific and fix the date in relation to Mr. Hyde's

presence at the Minerals Separation London Works in

the Spring of 1910 and the Winter of 1910-1911.

A. Personally I was interested in this re-treatment

scheme before my departure to the Caucasus Mine in

the Autumn of 1909.' After my return from South

Wales and since that date the method has been our

common practice.

245RDQ. If as a result of the re-treatment of a

concentrate, a residue is obtained which is compara-

tively rich in mineral, what is the proper metallurgical

practice as to what is to be done with this residue.

A. These residues are considered as middlings and

I
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as such are mixed with the crude feed to the primary

plant and re-treated in this manner.

Redirect-examination closed.

Deposition closed.

GEORGE A. CHAPMAN.

ALLEN CRAWFORD HOWARD, a witness pro-

duced on behalf of the complainants, having been duly

cautioned and sworn, testifies as follows:

Direct-examination by Mr. Williams:

IQ. What is your name, age, residence and oc-

cupation?

A. Allen Crawford Howard, twenty-nine, Roch-

ford, Essex; Works Manager of Minerals Separation

Ltd., one of the complainants.

2Q. How long have you been employed by Min-

erals Separation and in what successive positions?

A, I was employed as an assistant engineer to Min-

erals Separation Ltd. from February 10th, 1908, to

January 1st, 1910, when I was appointed manager of

their London testing works, which position I still hold.

3Q. What are your duties as Works Manager, gen-

erally ?

A. My duties are to supervise the testing work on

all ores received at the works and to assist in the design

and erection of plants, and I am in control of the staff

engaged at the works.

4Q. Do you know the defendant, Mr. James M.

Hyde?
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A. I made the acquaintance of Mr. James M. Hyde
in the latter part of February, 1910, at the office of

Minerals Separation where he was introduced to me by

the consulting engineer, Mr. T. J. Hoover, as having

joined the staff of the Company.

5Q. What did you observe as to Mr. Hyde's occu-

pation at the office of Minerals Separation, immediate-

ly after his arrival there?

A. Mr. Hyde was given a file of the Company's

Patents and other patents dealing with the flotation

concentration of ores, together with a number of files

containing reports of tests which had been made on

ores submitted to the Company from time to time. He

was engaged in the study of these, and discussed them

with me from time to time.

6Q. Did Mr. Hyde say anything to you as to the

extent of his knowledge on the subject prior to his com-

ing to the office of the Company, and if so, what did

he say?

A. Mr. Hyde told me on more than one occasion

that the work was entirely new to him. That he had

known that Mr. Hoover was engaged by the Company

who treated ores by oil flotation methods, but of the

details of flotation work he had had no experience, and

he asked me to assist -him by giving him all the infor-

mation I could, as he anticipated that his stay in London

during that visit would be of short- duration.

7Q. Did you do anything further in the way of

putting Mr. Hyde in possession of information as to
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the Minerals Separation work, and if so, what did you

do and where did you take him?

A. In accordance with Mr. Hoover's instructions,

I took Mr. Hyde to our London Testing Works, which

were then at 31 Charlotte Street, London, E. C, and I

instructed every member of my staff that Mr. Hyde

was to have free access to every part of the works;

that any questions he asked were to be answered to the

best of their ability. I personally explained to Mr.

Hyde the details of the construction of our large scale

testing plant, and I arranged for him to be instructed

in the details of the process first by Mr. A. H. Hig-

gins, who was at that time our senior metallurgist, and

then I arranged for Mr. Hyde to share a room with

Mr. E. W. Wilkinson, one of my assistants, who was

engaged in carrying out small scale tests. I repeatedly

enquired of Mr. Hyde whether he ^as getting all the

information which he required, and he expressed him-

self entirely satisfied with the arrangements which I

had made for his instruction in the theory and practice

of the processes owned by my Company.

8Q. Can you call to mind any specific statement of

Mr. Hyde to you as to the extent of knowledge which

he had thus acquired from any of the members of your

staff, and if so, will you kindly repeat such statement

or statements?

A. Referring to the instructions which he had re-

ceived from Mr. A. H. Higgins, Mr. Hyde informed

me that he congratulated himself that he had sucked

Mr. Higgins brains dry.
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9Q. Please describe generally any large scale test-

ing plant which was at these London Works during the

period of Mr. Hyde's visits there of which you have

testified ?

A. The large scale plant consisted of seven rectan-

gular mixing compartments, together with three flota-

tion boxes which were connected with the agitating or

mixing boxes before referred to, by means of a flexible

rubber connector, consisting of three-inch flanged rub-

ber piping. The tailings were conveyed from the bot-

tom of the first and second frothing boxes to the suc-

ceeding agitating box by means of a pneumatic injector

or lift pump.

lOQ. Please name the agitating or mixing boxes

in numerical order, and the frothing or flotation boxes

in numerical order, and give the course of the pulp

through the apparatus?

A. I will do so, referring to the drawings which

you have handed me at my request. The pulp entered

the mixing box 1 and flowed through 2 to 3. From

there it passed through the rubber connector to the

first frothing box. From the first frothing box the

residues passed by means of the air lift to the fourth

mixing box. They were re-agitated in this box and

passed to No. 5 mixing box, and thence to frothing box

No. 2. The residue from frothing box No. 2 passed

through the second air lift to mixing box No. 6, where

it was re-agitated and passed to No. 7. It was also

re-agitated in No. 7, and delivered to frothing box No.

3. The final residues from this box passed generally

to waste.
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11 Q. And what happened to the concentrates from

frothing boxes 1, 2 and 3?

A. They passed as a froth over the lip into laun-

ders, which delivered them to a common concentrates

settling-box, designed with a view to breaking down

the thick coherent froth, in order that the surplus water

might overflow without loss of the valuable metallife-

rous contents of the concentrates.

The Commissioner notes that the drawing

handed to the witness, and referred to by him

in the last answer, was ''Complainant's Exhibit

Drawing of 1909 and 1910 Agitation Froth

Plants."

12Q. Please state whether or not this apparatus

was exhibited to Mr. Hyde, either in operation or

when not being operated?

A. Mr. Hyde had the entire run of the Works,

and I frequently explained in detail to Mr. Hyde the

construction of this plant. On one occasion he was

shown this plant in operation, when all three of the

flotation boxes were continuously delivering to the

c/ncentrates-vat a thick froth. The ore treated was

Broken Hill tailings, and the plant was operated by

Mr. G. A. Chapman. Mr. T. J. Hoover, consulting en-

gineer of the Company, and Mr. Edward H. Nutter, a

member of our staff, were present with Mr. Hyde on

this occasion.

13Q. Please state whether or not the drawing re-
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ferred to by you, "Complainant's Exhibit Drawing 1909

and 1910 Agitation Froth Plants," is a substantially

correct representation of this large testing plant at

the London Works, which was exhibited to Mr. Hyde,

as you have described?

A. It is such.

14Q. You will note that the drawing does not in-

clude the agitators. Please describe the construction

of agitators as they were present in that plant?

A. The agitator consisted of a four-bladed im-

peller. Each blade was curved rearwardly. The

agitator was carried on a vertical spindle which ex-

tended down within tvro inches of the bottom of each

agitating box and was supported above the agitating

boxes by two plummer blocks. The spindle was held

by a collar secured to it by a set screw. Between

the top plummer block and this collar a ball beariflg

was inserted to reduce friction.

15Q. You have said that the residues or tailings

from this plant usually went to waste. Was any ap-

paratus provided at the works for the treatment of

these residues or tailings, and if so generally what

kind of an apparatus was it, and to what extent was it

used ?

A. There were eight film flotation boxes installed

underneath this plant. The idea was to pass the resi-

dues from this plant over these boxes Avith a view to

increasing the total recovery, but it was found in prac-

tice that so high a recovery was obtained from the

I
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flotation boxes that it was seldom considered neces-

sary to further treat the residues from the flotation-

boxes by passing them over these film-flotation boxes.

To all practical purposes their use was abandoned.

16Q. I take it then that they were not used when

the flotation plant was exhibited to Mr. Hyde at work?

A. They were not used on that occasion as the

appearance of the flotation tailings indicated that there

was no necessity to pass them through the film flotation

boxes. The tailings were sent direct to the sump.

17Q. You have referred to a Mr. E. W. Wilkinson

as one of your staff who was engaged in work with

Mr. Hyde. Was Mr. Wilkinson a proficient test oper-

ator at the time when Mr. Hyde first entered the plant

or if not, what would you say as to his proficiency?

A. He was proficient.

18Q. What has been your experience as to the

time required to produce a proficient test operator from

such men as you employed for that purpose on the

staff at the London Works of Minerals Separation

Ltd.

A. I have found, in the case of the type of men

we employ on this work, that after being in the works

from a fortnight to three weeks they are quite pro-

ficient in the work of testing ores submitted to us. I

have no hesitation in entrusting such work to them.

The operation of our process is so exceedingly simple

thai proficiency is easily acquired within the limits of

the time mentioned.
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19Q. I now show you a piece of apparatus marked

for identification ''Sulman & Picard Slide Machine."

Please state when you first saw an apparatus of this

identical construction, or possibly this identical ap-

paratus, whatever is the fact?

A. I saw an apparatus identical with this at the

laboratory of Messrs. Sulman & Picard early in Febru-

ary, 1910.

20Q. Please state what you know in regard to the

development or construction of apparatus of the type

of this slide machine.

A. In the latter part of 1909, Mr. Theodore J.

Hoover frequently discussed with me the possibility of

designing a small-scale testing apparatus which would

enable our operators to turn out more work in a given

time than they were able to do with the apparatus then

in use. We discussed several possibilities and early in

February, 1910, Mr. Hoover informed me that Messrs.

Sulman & Pickard, our consulting metallurgists, had

installed at their laboratory a new type of testing ma-

chine which was an immense improvement on anything

which he and I had so far thought out. He told me

that they had named the apparatus the ''Shear Gab-

bett," and he briefly outlined the construction to me.

He at once set about the preparation of plans and

details of a machine embodying the principle of the

shear Gabbett and discussed with me the material from

which it should be made and its dimensions. He in-

structed me to find out from Mr. Higgins the exact sec-
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tional area of the rectangular testing Gabbett then in

use, and to measure the depth of the normal charge of

ore and water inserted in this machine, and to note

the depth of the under surface of the froth formed in

making a test. This I did and from the information

supplied by me, Mr. Hoover himself drew out a com-

plete plan for the construction of a shear Gabbett, or

as he preferred to call it "The Slide Machine." About

the date of the completion of this plant Mr. Hyde ar-

rived in London and shortly afterwards Mr. Hoover

instructed me to take this plan to W. H. Dearden &

Co., of Clapham, London, S. W., and explain the con-

struction to them with a view to their quoting us for

the manufacture of a machine. I was very busy at

the time and Mr. Hoover said that provided I explained

the details to the maker I could leave Mr. Hyde to fol-

low the matter up. Mr. Hyde himself visited another

firm of engineers and aranged for a second machme to
A

be made. I had no part in the ordermg or manufac-

ture of this second machine, which proved quite un-

satisfactory, and no further orders were placed with

this firm.

I may add that Mr. Hyde went with me to W. H.

Dearden & Co. and was present when I explained the

machine to Mr. W. H. Dearden and that the

machine which was made by W. H. Dearden & Co.

was a satisfactory machine, although sundry minor im-

provements were introduced in subsequent machines.

Adjourned to Wednesday, the 28th August,

1912, at 10:30 at the same place.
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London, August 28, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination of Mr. Howard continued:

21Q. What was done with the slide machine made

by W. H. Dearden & Co., when delivered to Minerals

Separation Limited?

A. When the machine was delivered at the works

I instructed Yir. Hyde and Mr. Wilkinson to test its

possibilities. I recollect that at the end of their first

morning's work they had not been able to produce any

flotation and were unable to account for this. On a

careful examination of the machine I found that the

rriaker had fastened down the rubber sheet with some

form of glue and I knew that any trace of glue would

be sufficient to destroy, or rather to prevent, flotation.

On removing the rubber sheet and cleaning it and the

machine from all traces of glue it was found, on start-

ing up the machine again, that an excellent froth was

produced and from that time onwards the operation

of the machine presented no difficulty. "^

22Q. Will you produce, iaf- possible, the test ma-

chine which was the immediate predecessor of the slide

machine described by you?

A. I will, and do.

23Q. Please describe the machine produced by you.

A. This machine produced by me is one of the ma-
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chines in use immediately before the installation of the

slide machine. It was used by Mr. Higgins in his small

scale experimental work. The machine consists of a

rectangular agitating vessel, the bottom and two of its

sides being of wood. The remaining two sides are of

glass. The vertical spindle provided with a cross-

blade agitator was suspended from a motor placed

above the miachine, enabling a violent agitation of the

contents to be effd(q5(ed. At the bottom of one of the

wooden sides is a small hole into which a glass pipe was

inserted to enable the contents to be drawn off. At

the outer end of this glass pipe rubber tubing was

fastened and provided with a pinch cock to enable the

operator to control the discharge. The apparatus also

consisted of a series of two small spitzkasten each pro-

vided with a small feed launder or apron, and a con-

centrates-launder.

240. I call your attention to that part of the an-

swer of the defendant to question 4 appearing in De-

fendant's Record, pages 46 and 47, wherein he de-

scribes a rectangular wooden box having two glass

sides, and ask you first whether or not this is the ap-

paratus thus described, and secondly, whether or not

his description of the mode of operation of this ap-

paratus is accurate?

A. To the first part of your question my answer is

yes. To the second part of your question the defend-

ant's statement is incorrect inasmuch as it states that

the oiled mineral matter floated off as a surface film.

In the proper operation of the apparatus, and as I have
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repeatedly seen it operated, the concentrates are dis-

charged or float oft* in the form of a coherent froth.

In other particulars the description of the operation is

substantially correct, with this exception, that when

the agitation ceased and the mass was allowed to come

to rest it would rise to the surface forming a thick co-

herent froth varying in thickness according to the min-

eral contents of the charge of from ^ of an inch to 1^^

inches or even more.

25Q. Apart from the slide machine which you have

described, were there any other eft'orts made to im-

prove the apparatus which you have just produced?

A. It was the desire of Mr. Hoover and myself as

I have before stated, to devise some type of apparatus

which would increase the output of work per man, per

day, and with this end in view I suggested to Mr.

Hoover at the end of 1909, that if we were able to in-

sert a sliding door on one side of this machine it might

be possible by that means to draw oft the froth im-

mediately the agitation was stopped by merely lowering

this door. Such a machine was made and I am able,

if so desired, to produce it, and at request of counsel I

have now produced it for inspection. This machine did

not work satisfactorily and after careful trial of its

possibilities its use was abandoned.

By Mr. Williams: The apparatus produced by

the witness in answering 22Q. and described by

the witness in answering 23Q. is put in evidence
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and marked "Complainant's Exhibit Square Test

Apparatus."

26Q. I call your attention to a part of the testimony

of the defendant in his answer to 4Q., appearing at

page 47 of Defendant's Record, and reading as fol-

lows—referring to Mr. T. J. Hoover and myself by

the pronoun ''we":

"Together we designed a machine similar to and

"probably the same as the machine referred to as

"the slide test machine by Dr. Chandler, and Mr.

"Nutter in their testimony. I had several of these

"machines built in London and remained in the

"City long enough to develop a system of tests

"by the use of this apparatus and to instruct Mr.

"Wilkinson, an attache of Minerals Separation

"Limited, in the use of this apparatus."

Please state whether or not this is a true and accurate

statement.

A. This statement is untrue.

27. Again I call your attention to the testimony of

the defendant in answer to Question 5, appearing on

page 48 of Defendant's Record, and particularly to the

statement

"The oiled mineral particles flowing down the in-

"clined apron were exposed to air and floated off

"as a film upon the surface of the water."
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Please state whether or not the part particularly re-

ferred to is true, and what criticisms you may have as

to any other statements in that answer.

A. The statement particularly referred to is untrue,

to the extent that the mineral particles floated off as

a film upon the surface of the water. The oiled mineral

particles floated off in the form of a froth, although if

an excess of water was allowed to overflow at the con-

centrates overflow lip the froth would of necessity be

thin. As to the theoretical part of this answer I prefer

not to express my opinion, but I state that in the ap-

paratus in use in our London Works during the whole

period of my management the mineral particles when

leaving the agitating vessels have always been removed

in the form of a froth. The statement that the slide

machine was designed by Mr. Hoover and Mr. Hyde

is untrue.

28Q. I call your attention to the testimony of the

defendant in answer to XQ128, particularly the por-

tion thereof appearing at the top of page 103 and

reading as follows, the "we" being Mr. T. J. Hoover

and Mr. Hyde:

"We discussed the matter together, making sev-

"^ral sketches, details of each being contributed

"by each of us, and finally decided upon the form

"which was finally constructed. Such computations

"as to size as were necessary were made by me.

"The machine as originally designed was con-
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''structed under my supervision, was tested by

"me, and was modified under my supervision in a

''number of minor features after the first tests were

"made."

Are or are not these statements true?

A. The first paragraph quoted is untrue to this ex-

tent that the machine embodying the principle of the

slide machine was already in existence, that the plan

for the machine, made by W. H. Dearden & Co., was

completed before Mr. Hyde arrived at our London of-

fice, and that such computations as to size as were nec-

essary were not made by Mr. Hyde, but were made by

Mr. Higgins and myself and communicated by me to

Mr. Hoover.

As to the second quoted paragraph, the facts are as

I have stated. Mr. Hyde probably did something as

to minor alterations of the apparatus after the first

tests were made.

29Q. During the period from Mr. Hyde's depar-

ture in the Spring of 1910 until his return in Decem-

ber, 1910, and after his return in December, 1910,

what w^ithin your knowledge occurred in relation to

tests of ore specimens?

A. During Mr. Hyde's absence in Mexico, United

States and Canada, he sent home a large number of

samples of ores and mill products to be tested. He
also brought with him some samples to be tested. The

samples sent by him were tested by Mr. A. H. Higgins
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and the tests were reported to me, and the reports

were handed by me to Mr. Hoover or to the Secretary

of the Company, Mr. A. O. Williams. After Mr.

Hyde's return he was constantly in the works and dis-

cussed with Mr. Higgins, Mr. Nutter and myself the

results of the tests carried out in his absence and he

personally supervised the testing of the samples which

he brought w^ith him, on this visit to England.

30Q. Did any of these tests involve re-treatment of

the concentrates and if so, will you give an example?

A. A report on the testing of a sample of Tecolotes

slime products by Mr. A. H. Higgins, dated January

the 4th, 1911, suggests the re-treatment of the lower

grade concentrates in commercial practice. This re-

port was handed to me by Mr. Higgins and before

sending it into the office of the Company I showed it to

Mr. Hyde, who read it, and discussed it with Mr. Hig-

gins and myself. I believe that there are other ref-

erences to the re-treatment of concentrates in Mr. Hig-

gins' reports on the testing of Mr. Hyde's specimens,

but I have selected this as an example. I now produce

the original report.

By Mr. Williams: The report produced dated

January 4th, 1911, is offered in evidence as "Com-

plainaints' Exhibit Higgins' Report, January 4,

1911." The particulars of assays annexed to the

report are produced for inspection, but not of-

fered in evidence.
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31Q. Please describe any large scale testing ap-

paratus which was in use in the London Works of Min-

erals Separation Limited when Mr. Hyde returned to

London in December, 1910.

A. The large scale testing apparatus consisted of a

series of eight agitating compartments and five flota-

tion boxes. The ore pulp was fed into the first box

and passed from the first through the second and third

and fourth mixing boxes, where it was liberated

through a four-inch brass pipe to the first flotation

box, flowing over a flaring deflecting mouth. The

tailings from this frothing box were elevated to the

succeeding agitating box through a cast iron pipe. The

agitator performed the function of a centrifugal pump

in the work of drawing the tailings up to the agitation

box from the preceding frothing box. The pulp passed

directly from the fifth agitation box to the second froth-

ing box, in the same manner as in entering the first

frothing box, and the tailings of the second frothing box

were again drawn by the agitator of the sixth mixing

box in the manner above described. This continued to

the end of the eighth mixing box and the fifth froth-

ing box, from the bottom of which frothing box the

tailings were discharged into a launder delivering them

to the tailings vat. The discharge of tailings from the

fifth frothing box was governed by means of a slicing

tap or outlet valve. The plant was erected on, and

secured to, a rigid timber framework which prevented

any excessive vibration. The frothing boxes were se-
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cured to the mixing boxes with three-inch brass screws

and by the four-inch brass pipes or flanged bushings

previously referred to in this answer.

A violent agitation w^as imparted to the pulp by

means of four-bladed agitators, one in each mixing

compartment, the blades having inclined faces. Each

of these agitators was fastened to the lower end of a

shaft suspended from the framework.

32Q. In this plant, were the frothing boxes re-

spectively in line with the agitation boxes which dis-

charged their contents into them?

A. They w^ere.

33Q. And w^ere the agitation boxes and frothing

boxes respectively clamped together by the screws

which you have mentioned?

A. They w^ere.

34Q. So that the four inch brass bushing was mere-

Iv the lining of a hole xtending from the agitation box

to the frothing box in each instance? Is that correct?

A. That is so.

35Q. In addition to the large scale testing appa-

ratus consisting of eight agitation boxes and five froth-

ing boxes which you have described, was there any

other large scale apparatus at the London Works when

Mr. Hyde returned to London in December, 1910? If

so, please describe this apparatus.

A. At these works, which were at King John's

Court, Oliver Lane, London, E. C., there was also an-

other plant which was nearing completion at the time
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of Mr. Hyde's return to London and which was com-

pleted within the following week. This plant consisted

of ten agitating compartments, with a compartment be-

tween each agitating compartment designed with the

object of removing a low grade concentrate which

could afterwards be delivered to the other plant already

described in detail, for the purpose of obtaining a high

grade concentrate by such re-treatment. The idea was

that in the first plant a practically complete recovery

of the mineral values would be obtained, and that in

the subsequent treatment the concentrate would be

raised in grade to a saleable value.

36Q. I now show you the drawing of British Pat-

ent No. 23949 of October 15, 1910, to Edward H. Nut-

ter and Theodore J. Hoover, and ask you whether

or not the drawing of that patent represents the appa-

ratus which you have just described, having in mind

that only four of the ten agitators appear in this draw-

ing.

A. It represents the apparatus.

37Q. By what name was this apparatus known?

A. It was kno>wn as the "Differential Plant."

38Q. Were any tests of this apparatus made in the

presence of Mr. Hyde? If so, please relate the par-

ticulars.

A. A large number of tests were made in this ap-

paratus in the presence of Mr. Hyde during the first

half of January, 1911.

39Q. Please state whether or not you were pres-
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ent at any discussions of the principles and intended

mode of operation of this apparatus when Mr. Hyde

was also present?

A. I frequently discussed with Mr. Nutter and

Mr. Hyde the principle of this plant and the advantage

of aiming in the first treatment of ores at a high re-

covery and then raising the grade of the concentrates

by re-treatment. This was an accepted mode of treat-

ment at the works and this apparatus was designed to

carry it out, in connection with other points.

40Q. You have said that re-treatment was an ac-

cepted mode of treatment at the Works. When first

did you learn of the re-treatment of concentrates?

A. Mr. Hoover discussed this with me in connec-

tion with some tests which we were carrying out on

the ore of the Caucasus Copper Company in Russia.

This was in the month of October, 1909, when we were

both at the Mine in Russia, together with Mr. George

A. Chapman. It was new to me, but did not appear

to be new to Mr. Chapman.

41 Q. Afterwards, was this subject of re-treatment

given consideration, and if so, to what extent?

A. It was part of our established practice at the

Works, and when I took up my duties as Works Man-

ager it was already established and has continued to the

present day. I have assisted in planning, in all, three

commercial plants for re-treatment, these plants being

the Braden Plant, the Saxbergets Plant and the Cuba

Copper Company's Plant. Re-treatment tests have
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been of frequent occurrence, certainly since January

1, 1910.

42Q. Now as to the standard testing plant having

eight agitating boxes and five frothing boxes, please

state whether or not this plant was operated in the

presence of the defendant, and if so, relate the particu-

lars ?

A. This plant was operated in the presence of Mr.

Hyde on at least one occasion. That occasion was on

the 5th January, 1911, when we were treating a mixed

copper-zinc ore. The ore floated readily and all five

boxes were continuously discharging a thick, coherent

froth.

43Q. How do you fix the date of this occurrence?

A. I fix the date of this occurrence by the fact that

on this and the preceding and succeeding days some

samples of a cobalt nickel ore brought by Mr. Hyde

to the works, were being tested under his direct per-

sonal supervision, and that he was called down from

upstairs, when we were ready to run the plant, to wit-

ness the run. My works' daily report for that day

identifies the test.

44Q. Before Mr. Hyde left the services of your

company, were you requested to prepare for him any

document or memoranda of instructions, and if so,

please relate the circumstances?

A. Mr, Hyde told me that he was expecting to

return to America shortly in the service of the Com-

plainants and he asked me to give him a note of any
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practical working details of which I had, or could ob-

tain, knowledge, as to the working of our plants in

continuous practice, particularly as to which oils were

generally suitable for different types of ore and which

oils usually required temperature. I dis'cussed the ques-

tion with him and promised to prepare a complete mem-

orandum. Soon after this he left the service of the

Complainants and a few days afterwards I received

a letter from him which I now produce and which I

recognize to be in his handwriting:

By Mr. Williams'. The document produced by

the witness is offered in evidence and marked

"Complainants' Exhibit Hyde Letter February 7,

1911".

Direct-examination closed.

Cross-examination by Mr. Scott:

45XQ. Was United States Patent 835120, this be-

ing the Patent involved in this Suit, among the file of

Patents which was given to Mr. Hyde as testified by

you?

A. I have frequently seen it in the file of Patents

which was handed to Mr. Hyde but I am unable to

testify whether it was in that file at the time it was

handed to Mr. Hyde.

46XQ. You are familiar with the Patent I refer

to are 3^ou not?

A. I have not made a careful study of it, but I

have read the Patent.
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47XQ. Did you give any instructions to Mr. Hyde

or did you personally know of any instructions being

given to Mr. Hyde other than the information con-

tained in that Patent, such other information being

necessary to enable Mr. Hyde to carry out the process

which Minerals Separation, Limited, was exploiting

for the flotation-concentration of ores.

A. I personally gave Mr. Hyde no instructions but

as I have already stated I arranged for Mr. Hyde to

be instructed in the operation of Minerals Separation

Process and he expressed to me his satisfaction with

the instructions he had received.

48XQ. Do you know from your own knowledge

whether Mr. Hyde received any instructions from any-

one connected with Minerals Separation, Limited, nec-

essary for the operation of the process being exploited

by Minerals Separation, Limited, other than the in-

formation set forth in United States Patent 835120?

A. I know that Mr. Hyde saw a large number of

tests carried out at our London Works.

49XQ. Did you consider it necessary in the exer-

cise of your duties to impart to Mr. Hyde directly, or

through others, information not set forth in United

States Patent 835120, in order to enable him to operate

the process which that purports to set forth ?

A. My instructions from Mr. Hoover were to the

efifect that Mr. Hyde was to have free access to our

London Works and that every member of my staff

was to give him all possible assistance, and that I should
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hand Mr. Hyde over to Mr. Higgins in order that he

might be instructed in the art of making tests.

50XQ. In instructing the various new employees

of Minerals Separation, Limited, in the operation of

the flotation concentration process being exploited by

that Company, did you customarly use United States

Patent 835120 as a medium of conveying to these new

employees the necessary information.

A. I am unable to 'testify to that as I do not per-

sonally instruct employees who enter into our service

in the art of our process.

51XQ. And you do not know then whether United

States Patent 835120 was, or was not, used as a medium

for conveying the necessary information to new em-

ployees to enable them to operate the process being ex-

ploited by jNIinerals Separation, Limited?

A. As I do not personally instruct new employees

in the art of our process it is not possible for me to

testify on this point.

52X0. You can state whether you know or do not

know whether Patent 835120 was used in the way I have

described. I merely ask you whether you know or do

not know that the Patent referred to was used in the

manner I have described?

A. I am unable to testify that it was so used, and

I am unable to testify that it was not so used.

53XQ. What has become of the two small spitz-

kasten and the feed launder or apron which you state
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originally formed part of Complainant's Exhibit Square

Test Apparatus?

A. They are still in existence to the best of my

knowledge.

54XQ. Do you know why they were not brought

here as a part of this exhibit?

A. I have no knowledge.

55XQ. After the construction of the slide ma-

chine what was done with Complainant's exhibit square

test apparatus?

A. It was left where it was in Charlotte Street at

that time, and removed to King John's Court.

56XQ. Was Complainant's Exhibit Square Test

Machine used for making tests after the construction of

the Slide Machine?

A. It was.

57XQ. For how long a period was it used after the

construction of the Slide Machine?

A. For at least the period during which the Works

were situated at Charlotte Street, and afterwards I

believe the Slide Machine being substituted in a large

number of tests, on account of its allowing more rapid

work. Thus a larger number of tests could be per-

formed in a given time than with the apparatus re-

ferred to as Complainant's Exhibit Square Test Ma-

chine.

58XQ. About how long was this period during

which the Square Test Machine was used concurrent-

ly with the Slide Machine?
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A. I cannot state the period definitely, but I believe

it was about twelve months, when owing to the very

large number of tests which we were called on to make

we installed a considerable number of Slide Machines

with a view to expediting the work.

59XQ. How large a proportion of the testing was

done with Complainant's Exhibit Square Test Machine

as compared with the testing done with the slide ma-

chine during the period of concurrent use of the two

types of machine?

A. I have no data to justify me in giving a figure.

60XQ. Was the Square Test Machine in continuous

use during that period?

A. Would you be kind enough to define what you

mean by continuous use?

61XQ. Was the machine always used by one or

more of your operators?

A. That I am unable to say.

62XQ. How many of the Slide Machines were in

existence at this period of concurrent use of the two

types of machine?

A. I presume you mean by in existence, in use

at our London Testing Works?

63XQ. Yes.

A. There were two or three.

64XQ. And how many operators were there en-

gaged upon testing work?

A. The number varied from two to four or five.

65XQ. And you do not know whether any one or
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more of these operators gave preference to the Slide

Machine for their work?

A. As I already have said one of the principal

advantages of the Slide Machine was that it allowed

an increase in the output of a man's work.

66XQ. And there you mean that the operators did

give preference to the Slide Machine after it was in-

troduced.

A. I am unable to testify as to the operator's

preferences.

67XQ. Did you see the Square Test Machine in

use frequently after the introduction of the Slide Ma-

chine ?

A. I have seen it in use.

68XQ. Frequently?

A. Not as often as I have seen the Slide Machine

in use.

69X0. Has the Slide Machine any advantages other

than the possibility of carrying out tests more rapidly

than in the Square Test Machine ?

A. Yes, it occupies less room.

70XQ. Has it any other advantages?

A. On account of its small size it is possible to

collect almost the whole of the material put into it,

whereas in the type of apparatus referred to as the

Square Test Machine there is a greater loss of ma-

terial due to the larger size of the machine.

71XQ. In what way does this material become lost?

A. In carrying out a test it is quite impossible to
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prevent some small percentage of the charge being left

in the crevices of the apparatus. This inevitable loss

is obviously less in the Slide Machine than in the

Square Mixer.

72XQ. About when did you last see the Square

Test Machine in use?

A. I have seen it at use in King John's Court but

I am unable to give a date.

73XQ. In what manner was it being used then,

that is, was it being used in connection with the apron

and spitzkasten?

A. It was.

74XQ. Did you ever see the Square Test Ma-

chine used without the apron and spitzkasten?

A. I have seen it so used.

75XQ. Do you know what the occasion was of so

using it?

A. I do not.

76X0. Did you take an active interest or partici-

pation in what was going on in the laboratory or test-

ing plant of Minerals Separation Ltd.?

A. My position is an administrative position and I

do not make tests myself.

77XQ. Can you state what kind of a test would be

made with the Square Test Machine without the apron

and spitzkasten as distinguished from the kind of test

that would be performed with the apron and spitz-

kasten ?

A. I have seen the Square Test Machine used with-
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out the apron and spitzkasten, in which case the froth

forming on the surface was removed with a bent spoon.

78XQ. Did you know what prompted the operators

to use the Square Test Machine in the way you have

described, that is without the apron and spitzkasten?

A. I presume it would be with the object of sav-

ing time.

79XQ. Is the Square Test Machine in use at all

the present time?

A. I have seen it used as recently as March, 1912.

80XQ. Do you know what the purpose was of using

it at that time, that is, was it in the regular course of

business ?

A. It was used by Mr. Henry Lavers, a metal-

lurgist in the employ of my Company, for the purpose

of carrying out a test on the Braden Copper Company's

ore before he proceeded to Chili to operate my Com-

pany's process at their mine.

81XQ. Was the ore of this Company tested in the

Slide Machine at that time?

A. The ore of this Company had been tested in the

Slide Machine at that time.

Cross-examination closed.

Re-direct examination by Mr. Williams

:

82RDQ. Have you sent for the two small spitz-

kasten which were used with Complainant's Exhibit

Square Test Apparatus, and if so with what result?

A. I have sent for this apparatus and have ob-
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tained one of these spitzkasten which I now produce

and identify. The other one was sent to New York

just prior to the taking of the prima facie testimony

in this suit, and is now, I believe, in the possession of

our New York expert. Dr. Charles F. Chandler.

Re-direct examination closed.

Deposition closed.

ALLEN CRAWFORD HOWARD.

It is stipulated that if GIOVANNI BATTISTA
ZANARDO were called as a witness that he would tes-

tify that he received from Alcide Froment, the com-

municator named in the British Patent No. 12,778 of

1902, the document marked for identification "Froment

Description" and the drawings marked for identifica-

tion as "Froment Plan" and "Froment Drawing A"

and forwarded the same to Mr. John Ballot, the pres-

ent Chairman of Minerals Separation Limited, one of

the complainants, during the latter part of December,

1903, and that this stipulation shall have the same

force and effect as the deposition of this witness, taken

under the present Commission, the right of cross-ex-

amination being waived.

By Mr. Williams: The apparatus produced by

the witness, Allen C. Howard, in answer to 82

RDQ, is offered in evidence and marked "Com-
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plainants' Exhibit Spitzkasten of Square Test

Apparatus.'

WILLIAM HENRY BALLANTYNE, a witness

produced on behalf of the complainants, having been

duly cautioned and sworn, testifies as follows

:

Direct-examination by Mr. Williams

:

IQ. What is your name, age, residence and oc-

cupation ?

A. My name is William Henry Ballantyne; age,

thirty-one years ; residence, Streatham, London, S. W.,

England; occupation. Chartered Patent Agent and

Consulting Chemist and Engineer.

2Q. Please state your education and experience

with reference largely to metallurgical matters?

A. I received my first technical education in Allen

Glen's Technical School, Glasgow, where I studied

engineering and chemistry. Subsequently I proceeded

to the University of Glasgow and studied engineering,

chemistry and metallurgy. I took the degree of Bache-

lor of Science. For some time I was engaged in practi-

cal engineering with a firm occupied chiefly in the

manufacture of crushing machinery, centrifugal ma-

chines and the like. In 1900 I joined the firm of

Boult, Wade & Tennant, Chartered Patent Agents, as

a technical assistant, and continued my study of en-

gineering, chemistry and metallurgy, taking up two

special college courses of metallurgy in London. From
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1900 to the end of 1905 I worked as a technical as-

sistant to Messrs. Boult, Wade & Tennant, Chartered

Patent Agents, devoting the majority of my time to

metallurgical work. In 1905 I became a Chartered

Patent Agent and in 1906 I became a member of the

firm of Boult, Wade & Tennant, and since that date

my work has continued to be largely on metallurgical

subjects.

I am a member of various scientific bodies, includ-

ing the Chemical Society and the Society of Chemical

Industry. I have a private laboratory near my own

house where I do experimental work.

In my own practice I have acted for a very large

number of inventors of processes for the treatment

of ores and I have come into contact almost daily with

the many processes which have been proposed both for

concentrating and smelting ores.

3Q. Please now state your experience in connection

with the oil processes of ore concentration.

A. I first studied the subject of ore concentration

by oil in July, 1902, on behalf of my firm's clients,

Messrs. Burdon & Co., who proposed to operate a pro-

cess of the bulk oil flotation type, that is to say a pro-

cess in which metallic sulphides are floated in water

by a body of viscous oil and by virtue of the buoyancy

of the oil. In this connection I closely examined the

Elmore Patents, the Robson & Crowder Patents and

various other earlier patents. When I joined my firm

in 1900 they had already been acting for Mr. Sulman
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for many years and since that date I have consta(\i](ly

acted for Messrs. Sulman & Picard and for a number

of their clients and associates. I have advised them

constantly on processes relating to the concentration

of ores by oil and have very frequently been present at

their investigations and have personally conducted

tests in conjunction with them and their associates and

assistants.

I first met Arthur Edward Cattermole early in No-

vember, 1902, when he was introduced to me through

Mr. Sulman, by a Mr. Edwards, and upon Mr. Catter-

mole's instructions I obtained provisional protection

in Great Britain for his processes. This was before

Mr. Cattermole had come into contact with Mr. Bal-

lot.

I first met Mr. Ballot in the latter part of 1902

when he took up a process of treating gold ores which

was then being investigated by Messrs. Sulman & Pi-

card. I already knew Dr. Gregory. In December,

1902, Mr. Ballot and Dr. Gregory informed me that

they, and Messrs. Sulman & Picard, proposed to take

up the Cattermole process with the object of forming

a company to exploit it, and from December, 1902, up

to the present time I have been in constant touch with

Messrs. Sulman, Picard and Ballot and their assist-

ants in the investigation and exploitation of processes

for the concentration of ores, and I have acted as their

adviser on matters relating to patents. I have also

prepared their patent specifications. I have acted as
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expert in a number of patent suits in England and

other countries on the subject of ore concentration by

oil. I have also acted in a similar capacity in opposi-

tions, interferences, and other proceedings before the

Patent Offices of various comitries. Indeed I may

say that a great part of my time every month during

the past ten years has been occupied with these matters.

4Q. You have mentioned in your last answer

Messrs. Sulman, Picard and Ballot. Please state

whether or not the gentlemen referred to are the pat-

entees of the patent in suit.

A. They are.

5Q. You have also mentioned Dr. Gregory. Please

state whether or not he is one of the directors of the

Complainant Corporations.

A. He is.

6Q. Referring now to the Elmore process, as set

forth in Patents Nos. 676,679 and 689,070, please

state your experience in tests of the processes therein

described.

A. I first saw the Elmore bulk-oil flotation process

tested in the latter part of 1902, and I have, on many

occasions since that date, tried the processes under

different conditions and with different ores. These

processes are set forth in the two patents to which you

have referred, the latter differing from the earlier only

in that it describes the use of an acidified ore pulp as

distinguished from a neutral ore pulp described in the

earlier patent. I have seen a plant for carrying out

the Elmore bulk oil process with acid pulp on a com-
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mercial scale, but have not seen it at work. I have

seen both processes carried out in a small-scale Elmore

plant, as described in the United States Patent No.

653,340, and also in an apparatus consisting of a sec-

tion of the Elmore mixer, containing one convolution

of the spiral illustrated in the drawings of the United

States Patent 653,340 and in the United States Patent

676,679. I have also seen the processes carried out

many times in glass cylinders and bottles, and I have

myself made many tests of the Elmore processes in this

way. The process, in its essential features, is as fol-

lows : Powdered ore containing metalliferous sulphides

is mixed with four times its weight of water. To this

pulp may be added a small percentage, say .2 per cent.

to 1 per cent, of sulphuric acid. To the pulp is now

added a quantity of thick viscous oil, generally thick

residuum oil, the proportion of oil being from 100 per

cent, to 300 per cent, on the ore by weight. The mix-

ture is then gently rolled over and over, so as to bring

the ore into contact with the oil without breaking up

the oil into small globules. To a considerable extent

sulphide particles adhere to the oil, and when the mix-

ture is allowed to come to rest the body of oil floats,

and the sulphide particles entrapped in the oil are

buoyed up by it. The body of oil is run off from the

surface of the pulp, and is introduced into a centrifugal

machine, where the sulphides are extracted from the

oil. Generally the tailings from a first treatment still

contain a large proportion of sulphides, and these tail-

ings are therefore treated with another body of fresh
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oil, again amounting to from 100 to 300 per cent, of

the weight of the ore.

It is essential in the Elmore processes that the oil

shall be thick and viscous. I have frequently tried thin

oils, such as oleic acid, in the Elmore processes, but

they do not operate, as the viscosity of the oil is not

sufficient to retain or entrap the metalliferous sul-

phides, w^hich easily fall out of the oil. It is also es-

sential for the same reason that the Elmore processes

should be carried out in the cold, because if the oil is

heated it becomes thin and will not entrap nor float

the sulphide minerals. In the tests of the Elmore

processes it was always essential that the mingling of

the pulp and the oil should be as gentle as possible, so

as to avoid the inclusion of globules of water in the oil,

and to avoid breaking up the oil into globules,

because when the oil included water or

when the oil was broken up, gangue was floated with

the oil. I have tested the Elmore process, using vigor-

ous agitation, and the whole pulp was brought into an

emulsion like mayonnaise, full of ore, and this emul-

sion would not separate, after standing for months.

In the Elmore processes the flotation of the con-

centrate is due to the buoyancy of the oil, and the

floating concentrate is a body of oil with some parti-

cles of sulphide mineral in it. This floating oil is not

in any sense a froth.

The Elmore processes above referred to are matters

now of only scientific curiosity. They have not been

heard of in practice for many years.
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7Q. You have spoken of the extraction of the sul-

phides from the oil in a centrifugal machine. What

is your knowledge as to the effectiveness of this ex-

traction in this Elmore Bulk Oil Process?

A. In the floating material separated from the

pulp there is about one part of metalliferous sulphide

to two and a half or three parts of oil. After treat-

ment in the centrifugal separator the proportion of oil

is reduced to about ten per cent, on the concentrates.

I have never known a case in which the proportion of

oil in the concentrates was reduced below eight per

cent, by this final extraction treatment.

8Q. In Mr. Chapman's testimony, in answer to

125XQ, wherein he describes tests of the Elmore bulk

oil processes, a reference is made to a "frog's spawn

effect." Will you kindly explain the meaning of this

term ?

A. A frog's spawn, which we frequently see in

England at the margin of a pond, is a collection of

little spherical eggs cohering together. In the Elmore

process, if the mixture is mingled too vigorously, the

oil, or part of the oil, is broken up into small globules

which gather together very much in the same way as

the frog's eggs do. As stated in my answer to 6Q, it

was very important in the Elmore process not to break

up the oil in this way.

Adjourned to Thursday, August 29th, at 10:30

at the same place.
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London, August 29, 1912.

Met pursuant to adjournment.

Present—Counsel as before.
.j|.1

Direct-examination of Mr. Ballantyne continued: ^

9Q. Please now give consideration to such pro-

cesses of ore concentration wherein the preference of

oil for metallic matter was utilized, as were to some

extent successful in practice up to April 12th, 1905, the

date of the filing of the Provisional Specification of

British Patent No. 7803 of 1905, this being the Brit-

ish patent corres^^onding to the patent in suit.

A. I have carefully investigated everything that

was done in practice in the concentration of ores by

oil and it has been part of my business to know what

processes were tried in practice. The first process

which gave sufficient indications of practical value to

justify the use in practice, was the Elmore bulk-oil

process, referred to in my answers to the last three

questions. This process was to some extent successful

in practice, but the technical literature showed that the

Elmore process had been abandoned by 1905 and as I

have stated the process has not been heard of in practice

for many years.

The next process of ore concentration by the use of

oil which was to any extent successful in practice was

the Cattermole process. I first saw tests of this pro-

cess carried out by Mr. Cattermole in small bottles at

the end of 1902. From that time onwards Messrs.
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Sulman, Picard & Ballot, with various assistants, were

engaged for about two and a half years experiment-

ing with the Cattermole process described in the United

States Patent No. 777,273, and exploiting the invention.

Briefly stated the process is as follows : Finely crushed

ore containing sulphide minerals is mixed with four

times its weight of water (generally acidified) and to

this is added a small quantity of oil or oily emulsion,

the proportion of oil varying from forty-five pounds

per ton of ore to seventy pounds per ton or more in

certain cases. The mixture was agitated, first in a

very violent manner so as to bring the oil into intimate

contact with the sulphide particles. At this stage the

oiled sulphides have agglomerated together into small

flocculent masses called "flocks." Thereafter the mix-

ture was subjected to a rolling form of agitation to

cause the agglomerates to form into shotty granules.

When the pulp was introduced into an upcast separator,

the granules, being of great weight in relation to their

area, had the power of falling readily through water,

while the gangue was carried away upwards by the

up-current of water, because the falling power of the

gangue was not so great. The process was worked

out with the greatest care and ingecfuity by Messrs.

Sulman, Picard & Ballot. These gentlemen erected

in London a plant which has been referred to in this

case as the Australian Cattermole Plant, and I fre-

quently saw this plant in operation. To a scientific

man the process was extremely interesting and the ag-
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glomeration of the sulphide particles into granules is

a remarkable phenomenon. My clients informed me

at various times in 1904 and 1905 that the process gave

a great deal of trouble to the practical man and that

the consumption of oil was prohibitive on the large

scale. The Cattermole process was therefore abandon-

ed in practice.

With the exception of the Elmore process and the

Cattermole process, no process of ore concentration by

the use of oil had been successfully used in practice up

to April 12th, 1905, so far as I have been able to deter-

mine by careful and exhaustive investigation.

lOQ. Please now relate the facts within your knowl-

edge which led to, and culminated in, the invention of

the patent in suit.

A. As I have stated, from the end of 1902, onwards

I have been in constant touch with Messrs. Sulman,

Picard & Ballot. Mr. Ballot's office is at 62 London

Wall, London, E. C. ; the laboratory of Messrs. Sulman

and Picard is at 44 London Wall, E. C, and it has

been my practice to attend in London Wall frequently,

on an average twice a week, for the past ten years. I

have also attended very frequently at the various labor-

atories in which these gentlemen worked, including the

various laboratories or test works of Messrs. Minerals

Separation Limited. The story of the origin of the

agitation-froth process constituting the invention of

the patent in suit, is a story of untiring zeal and in-

dustry and scientific ingenuity on the part of Messrs.
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Sulinan, Picard and Ballot. I have had the fullest

possible opportunity of seeing the work of Messrs. Sul-

man, Picard and Ballot and I have always had the

highest admiration for the manner in which, in spite

of endless difficulties, they worked out the process of

ore-concentration by oil until their efforts were suc-

cessful and they produced the agitation-froth process

which is in my opinion the greatest invention in the

mineral industry in our times. The details of the origin

of the invention, within my knowledge, are as follows

:

The efforts of Messrs. Sulman, Picard and Ballot from

December, 1902, to the early part of 1905 were mainly

directed to the perfection and thorough investigation

of the Cattermole granulation process, but as scientific

men they never shut their eyes to the possibilities of

developments of ore concentration processes along simi-

lar lines to that in which they were working. Messrs.

Sulman, Picard and Ballot used to confer daily on

their investigations and they jointly introduced a num-

ber of modifications into the Cattermole process. In

the first place they introduced the Gabbett or cone

mixer which was at that time a well-known metallurgi-

cal appliance for giving a violent agitation to a liquid,

or pulp, and this device was used in the Cattermole

process in practice.

After trying a number of different oil emulsions and

straight oils, they found that the best oil for the pur-

pose was oleic acid, and they, therefore, carried out

their later investigations with oleic acid. Messrs. Sul-
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man, Picard and Ballot frequently discussed with me

the effect of heat in the Cattermole process, and during

the years 1903, 1904 and 1905 the mixing of the pulp

and oil was tried by them at various temperatures.

Messrs. Sulman, Picard and Ballot made various other

modifications in the Cattermole process.

As I have stated, there were various difficulties

which arose in the investigations above referred to.

Messrs. Sulman, Picard and Ballott used to refer to

these as "loose end observations," and they drew my at-

tention to them because it was their practice to keep

me fully informed of all developments. In particular,

I remember that on various occasions in 1903, and also

in 1904, they pointed out to me an accidental flotation

which they obtained in one of the upcast-separators of

the Cattermole apparatus when the conditions were ab-

normal in some way not then understood. This acci-

dental float consisted of loose flocculent masses of par-

tially granulated sulphides, which, instead of sinking

with the granules in the ordinary way, came to the sur-

face of the upcast-separator owing to air attachments.

The amount of this accidental float, so far as I am

aware, never exceeded one or two per cent, of the total

concentrate, but it was sufficient to puzzle Messrs.

Sulman, Picard and Ballot, who on several occasions

asked my advice about it, because they expressed the

view that this loose end observation should be further

investigated and that it might be made its own remedy,

and they wished me to see that the process or processes



Butte & Superior Mining Company. 367

William Henr>^ Ballantyne.

which they 4*a4= investigated were at all times properly

protected by patents. Again, at various times during

these years, 1903 and 1904, they pointed out to me that

the degree of crushing of the ore was an important fac-

tor, particularly in practice, and it was one of the ob-

jects of the work of Messrs. Sulman, Picard and Ballot

to solve the problem of successfully treating slimes, that

is to say, finely crushed ore, wliich is so fine that it

will not readily settle in water. Almost from the start

another aim which Sulman, Picard and Ballot ex-

pressed to me was the reduction of the quantity of oil

to be used in the Cattermole process. At the beginning

of January, 1905, Messrs. Sulman and Picard informed

me that they had been appointed by Messrs. Minerals

Separation Ltd. to take full technical control of the ex-

perimental work of that company and to

take the technical control of the test

works at Aldermanbury Avenue. They expressed

themselves as very pleased because they were anxious

to work out to finality the process of ore concentration

by the use of small quantites of oil. Mr. Ballott was

then, as now, the Managing Director of Minerals Sepa-

ration Limited, and during the first three or four

months of 1905 investigations and discussions were tak-

ing place practically every day between Messrs. Sulman,

Picard and Ballot and myself. In or about the first

week of February, 1905, at a conference at 62 London

Wall, these gentlemen informed me that they had de-

cided to get to the bottom of their loose-end observa-
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tions, and for that purpose they had decided to investi-

gate and quantify all the factors connected with the

Cattermole granulation process. They informed me

that they had drawn up a series of tests which they were

proceeding to carry out, and they intended to have the

results all plotted in curves, and we discussed the

method of indicating the results. I particularly re-

member these gentlemen informing me at this time

that they "intended to reduce the proportion of oil to a

vanishing point," indeed, I believe these very words

were used. At the end of February, 1905, Sulman,

Picard and Ballot devised the process described in the

British Patent No. 5260 of 1905, a process in which

no oil is used at all, and I remember saying to them

at that time (February, 1905), "you have indeed re-

duced the quantity of oil to a vanishing point." I only

mention this to fix the dates, as this patent to which I

have referred had nothing to do with the investiga-

tions of the various factors of the Cattermole process.

From the 8th of Alarch, 1905, to the 15th of March,

1905, I saw Alessrs. Sulman, Picard and Ballot nearly

every day. On one of these days, I cannot fix the ac-

tual date, they informed me of their startling discov-

ery of the agitation-froth process. To the best of my

recollection, Mr. Ballot went out of town for some

days thereafter, and it was not until the 31st of March,

1905, that we got together again and fully discussed

the protection of the invention of the Patent in Suit.

One of the first days of April, 1905, I attended at the
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Aldermanbury Avenue Works with Messrs. Sulman,

Picard and Ballot, and they demonstrated their pro-

cess to me. Broken Hill tailings crushed to 60 to 90

' mesh were mixed with slightly acidified water and in-

i troduced into the ordinary Gabbett of the Cattermole

test plant. 0.1 per cent, of oleic acid was added, and

the whole pulp was heated to a temperature between

30 to 40° Centigrade. After violent agitation in such

a way as to introduce air into the pulp, the agitation

lasting for several minutes, the pulp was brought to

rest and immediately a coherent and persistent froth

rose to the surface. Although I was very closely fami-

liar with all the earlier processes of ore concentration

in which oil had been used, including all the prior pat-

ents which have been mentioned in this suit, the pro-

duction of this agitation-froth was to me little short of

a miracle. I had never seen anything of the sort be-

fore, and I recognized that Messrs. Sulman, Picard and

Ballot had at least reached success in their investiga-

tions and had devised a process which would economi-

cally and successfully concentrate ores.

Summing up the above, Messrs. Sulman, Picard and

Ballot first installed the cone mixer and started work-

ing along the lines of violent agitation from an early

date in 1903. Secondly, they found it most advantage-

ous to use oleic acid in their investigations. Thirdly,

they found that the heating of the, pulp had an influ-

ence upon the oiling of the metalliferous matter and

this led them to experiment with heated pulps when
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going into details of their final tests. Fourthly, they

determined to experiment with finely crushed ore con-

taining a high proportion of slimes and they did so.

Fifthly, they determined to reduce the quantity of oil

to a vanishing point and to do it step by step so as to

ascertain the results obtainable throughout the range

of reduction, in each case using the slimy pulp, the vio-

lent agitation, and various degrees of temperature; and

using also a pulp acidified to the extent to which they

were accustomed in their previous investigations.

I have seen the agitation-froth process carried out

many hundreds of times. I have also seen investiga-

tions of the process making wide variations step by

step in the factors which I have referred to above, and

I have myself, on many occasions, carried out these

investigations and I now know that if the instructions

which Messrs. Sulman, Picard and Ballot drew up

in February, 1905, are carried out, namely, to use a

slimy pulp, acidified with say .5 per cent, of sulphuric

acid, to heat the pulp say to 30° Centigrade and then

to agitate it violently with proportions of oil beginning

at fifty pounds of oil per ton of ore and repeating this

test, reducing the quantity of oil step by step down to

the vanishing point, it is inevitable that the agitation-

froth shall be produced when the quantity of oil is

diminished to the limits set forth in the Patent in Suit,

and that a particularly good froth and efficient con-

centration is obtained when the proportion of oil is

about 0.1 per cent on the ore, the percentage recom-
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mended in the Patent in Suit as being suitable and

economical. I also know that the oil selected by Messrs.

Sulman, Picard and Ballot, namely oleic acid, is one of

the best and in most cases the best oil that can be used

for carrying out the agitation-froth process.

Sulman, Picard and Ballot, in the later days of April,

1905, and at the beginning of May, 1905, proceeded

at once and with considerable energy to reduce their

invention to practice, and they continued their daily

conferences at which I was frequently present. In the

first week of April, they informed me that they had de-

vised a method of making their process continuous and

that they were fitting up a spitzkasten so that they

could run out the agitated pulp from their cone mixer

into the spitzkasten continuously and get the froth

separated continuously by overflow from the spitz-

kasten. On several occasions at the beginning of May,

190^, I saw the process working in this way. The pulp

after agitation as described in the Patent in Suit, was

run out into the spitzkasten over a short launder, and

when the pulp reached the comparatively still water in

the spitzkasten, the thick, coherent and persistent froth

rose to the surface and flowed over the lip of the spitz-

kasten. The process in all its essential particulars, and

this separation of the characteristic agitation-froth,

have remained the same to the present day, and very

few weeks have passed during the past seven years

in which I have not seen the process carried out in

exactly this way.
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By Islr. Scott: The entire answer is objected

to upon the grounds that considerable parts of it

are admittedly stated upon hearsay and it is im-

possible to distinguish, in view of the manner in

which the answer is expressed, what if any parts

of the witness's statements are based upon per-

sonal knowledge. Objection is particularly made

upon the ground that the witness is giving hear-

say testimony with regard to the statements pre-

ceded by the following quoted expressions: *'Sul-

man, Picard and Ballott expressed to me", "Messrs.

Sulman and Picard informed me," ''They express-

ed themselves," ''These gentlemen informed me,"

"They informed me," "I particularly remember

these gentlemen informing me at the time that

they."

By Mr. Williams: It is submitted that these

statements of the inventors in regard to their plans

and procedure are relevant, competent and mater-

ial on the issue of inventorship raised by the De-

fendant.

IIQ. Please now relate the facts within your knowl-

edge as to the preparation of the patent applications in

Great Britain, United States, and other countries for

the invention set forth in the Patent in Suit.

A. On the first Sunday in April,- 1905, I made at

home a rough draft in pencil of a provisional specifica-

tion upon the invention of the Patent in Suit. I had it
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typed out the following day and took it down to Messrs.

Sulman, Picard and Ballot, and we discussed it, vari-

ous additions and alterations being made during our

conference. There were various re-drafts of the speci-

fication which went to and fro between Messrs. Sul-

man, Picard and Ballot, and my firm in the early days

of April, 1905, and on the 12th day of April, 1905, the

application for a British Patent was lodged accompanied

by the provisional specification. Upon the first of May,

1905, or thereabouts, Messrs. Sulman, Picard and Bal-

lot, instructed me to prepare a complete specification

and drawings for filing in the United States and other

foreign countries. I again proceeded to Aldermanbury

Avenue Test Works with my firm's chief draughts-

man, Mr. G. C. Walker, who took sketches of the ap-

paratus. Mr. Sulman supplied me with a rough sketch

or diagram of the complete apparatus similar to the

diagram referred to in this case as "Sulman Drawing

accompanying Report May 3, 1905". I then proceeded

to draft the complete specification with reference to

the drawings prepared by Mr. Walker and I also pre-

pared claims for the United States and other foreign

patent applications. These were again discussed in de-

tail with Messrs. Sulman, Picard and Ballot, and

when the American papers were completed my firm dis-

patched them to the United States on the 20th of May,

1905.

120. You have said that on one of the first days

of April, 1905, you attended a demonstration of the
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agitation-froth process at the Aldermanbury Avenue

Works. Who were present at the demonstration and

by whom was the actual manipulation carried on?

A. There were present the three inventors, Messrs.

Sulman, Picard and Ballot, Air. John Leechman and

Mr. Arthur Howard Higgins, two of their assistants,

my partner, Mr. Harold Wade and myself. The ac-

tual manipulation was carried on by Mr. Sulman, Mr.

Leechman and Mr. Higgins.

13Q. Please state whether or not on this occasion

the question of patenting the invention was discussed

in the presence of Mr. Leechman and Mr. Higgins?

A. The object of the visit of Mr. Wade and myself

was to obtain the necessary particulars for the patent

application and the patenting of the invention was dis-

cussed fully in the presence of all the gentlemen above

mentioned during the demonstration.

14Q. W^ere any of the particulars of the invention

given to you verbally or otherwise by Mr. A. Howard

Higgins ?

A. Mr. Higgins did not give me any information

verbally, but before the patent application was pre-

pared I asked for all the particulars of tests made, with

the object of defining the limits of the invention, and

among the other information supplied to me were the

two reports of Air. Higgins which have been referred

to in this case as "Higgins' Report, March 2, 1905,"

and "Higgins' Report, March 16, 1905/'

15Q. In the apparatus employed for this demonstra-
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tion to you of the agitation-froth invention were there

baffles within the agitation-vessel?

A. Yes.

16Q. Please describe the construction of these baf-

fles as you remember them.

A. The baffles consisted of three loops of wire de-

pending from a ring of wire. This ring was slipped

over the top of the cylindrical glass vessel so that the

loops of wire dipped down into the pulp at the sides of

the rotating cone.

17Q. Are these baffles shown in Figure 1 of the

Patent in Suit?

A. No.

18Q. How do you account for the fact that they are

not shown in Figure 1 of the Patent in Suit?

A. Figure 1 of the Patent in Suit is merely a dia-

gram illustrative of the type of apparatus suitable for

carrying out the invention. At the time when my

firm's draughtsman made his sketch the apparatus was

not in use and the baffles were not placed in position.

When I saw the drawing prepared for the specification

I made no alteration on it because it was a mere dia-

gram and because the indication of a vessel with a cone

rotatable on a vertical axis in the vessel was a suffi-

cient indication to a metallurgist that a Gabbett or cone

mixer was to be used. I notice that the drawings which

I employed in the Cattermole specifications embodied

the same convention as does also the "Sulman Drawing

Accompanying Report May 3, 1905." Indeed I state
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as a fact that in the years 1900 to 1905 it was common

to indicate a Gabbett or cone mixer by a sketch of a

vessel with a cone in it. I also point out that Figure 1

of the Patent in Suit is a mere diagram in every other

respect. The pump R is of the conventional form gen-

erally introduced in patent drawings. I have never seen

such a pump in use in the agitation-froth plant. Again

the swan-neck pipe H is bent round in such a way as

to make the diagram fit into a single sheet of U. S.

Patent Office drawing paper. As a matter of fact in

the actual apparatus the pulp passed straight on from

a short swan-neck pipe to the spitzkasten somewhat as

shown in the ''Sulman Drawing Accompanying Report

May 3, 1905." Again there were three mixers in the

actual plant but we did not have room for three in

the diagram. Again we had no room in the diagram

for the shaking table and in other respects the diagram

does not give a picture of the actual apparatus. In my

opinion the process is so simple that a metallurgist re-

quires no drawing to enable him to carry the process

into effect, but I inserted a diagram in the complete

specifications describing the agitation-froth process as

I think that a diagram assists the reader in appreciating

the invention.

19Q. In what countries was the diagram of Figure

1 of the Patent in Suit filed as a diagram "illustrating

one form of apparatus suitable for carrying this in-

vention into practice." I have quoted from the specifi-

cation of the Patent in Suit, page 2, lines 47-49.
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A. The diagram was used for this purpose in the

following countries : Great Britain, France, Italy, Hun-

gary, Norway, Sweden, Natal, Canada, Mexico, Aus-

tralia, Russia, Argentine Republic, Belgium, Spain,

Austria, India, Transvaal, Rhodesia, Cape Colony, New

Zealand, Cuba, Germany, Chili, Bolivia and Peru, and

of course in the United States.

20Q. Does the word "Gabbett" appear in any of

the specifications filed in any of the Patent Offices,

and have you recently refreshed your recollections as

to this point by an examination of the public record

thereof, and what does this public record show and

what are the particulars relative to this fact?

A. I have refreshed my memory on this point re-

cently by examining the original provisional specifica-

tion filed at the British Patent Office, but I also recol-

lect the circumstances clearly. In the specification

which I originally prepared and filed in Great Britain

I described the mixers as "Gabbett mixers." The pro-

visional specification was examined in April, 1905, by

Mr. Examiner Graves, who is now the Commissioner

of Patents for the Empire of India. Mr. Graves was a

metallurgist. He pointed out to me that the word

''Gabbett" being the name of a patentee ought not prop-

erly to be used in a British Patent specification, and he

asked me to alter the term "Gabbett mixer" to the

equivalent well-known term ''cone mixer." Mr. Graves'

proposal was obviously sensible and I adopted it. The

body of the specification for the United States Applica-
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tion and those in other foreign countries was largely

copied from the British Patent specification.

21Q. Referring now to Figure 2 of the Patent in

Suit please state whether or not in the cone mixer there

shown there is an illustration of an effective baffle?

A. There were in the Minerals Separation labora-

tory several mixers of the type shown in Figure 2 of

the Patent in Suit. The discharge conduit a> provided

an effective baffle, and the usual removable wire baffles

were dispensed with when this type of mixer was em-

ployed.

22Q. Please now give consideration to such pro-

posed processes of ore concentration by oil as were

described in Patents or other publications prior to April

12, 1905, and known to you, and which were not includ-

ed in your answer to 9Q, which was limited to those

processes which have been utilized to some extent in

the art?

A. Mr. Ballot called my attention some six years

ago to a curious passage in Herodotus in which a w'on-

derful story was told of the virgins in a strange and

mythical island, who smeared pitch on feathers and rub-

bed the feathers in the sand at the bottom of a lake

whereby particles of gold in the sand stuck to the pitch

and were thus collected.

In the year 1903 I made an exhaustive investigation

of the whole subject of ore concentration with the ob-

ject of tracing any references on paper to the use of oil

in ore concentration, and I dug up from obscurity a
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number of documents, many of which have been referred

to in this case. The first of these was the British pat-

ent of Haynes No. 488 dated 23d February, 1860. This

describes a process for obtaining metals from their ores,

which consists in mixing the ore (ground to 100 mesh)

with oily or fatty matter and bituminous or tarry mat-

ter so as to form an admixture of the agent and the ore.

The admixture which is in the form of a stiff paste is

then kneaded in water with the object of washing out

the gangue. I have frequently tried to work this pro-

cess and unquestionably some gangue can be washed out

of the pasty mass, but any such process is entirely im-

practicable, and the process never could have been of

any use, but it is an interesting scientific curiosity.

The next patent specification which contains propos-

als for the treatment of ores by the^ use of oil is the

United States Patent of Everson No. 348,157 of 1886.

Two processes are described and I have frequently ex-

perimented with both of these processes. Everson's pro-

cesses are of the same type as the Haynes' process, that

is to say the powdered ore in a dry state is made into a

paste or mud with oil or fatty matter and thereafter this

paste is kneaded under water with the object of washing

out the gangue. Everson's process differs from Haynes'

process in that the water is acidified, for example to

the extent of one or two fluid drachms of acid to one

gallon of water, i. e. rather less that 0.2 per cent, on

the water. The first process described in Everson's

specification is so complicated that it can be set aside
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because no one would ever think of carrying it out in

practice. Referring to the second process, which is

described in the patent specification No. 348,157 from

page 2, line 75, to page 3, line 64, the powdered ore is

mixed with petroleum or paraffine oil. The proportion

is defined in two ways; first as three fluid drachms of

oil to two ounces of ore. Three fluid drachms equal

180 grains. Two ounces of ore equals 900 grains.

Therefore the proportion of oil to ore is 20 per cent.

Again the proportion is stated to be a barrel of oil to

a ton of ore. An American barrel in 1885 was, I am

informed, 500 pounds, while a ton was 2,000 pounds,

so that the proportion of oil to ore was 25 per cent.

In testing the Everson process I mixed the powdered

ore with the oil thoroughly; I then placed the mass in

water acidified as above stated. I then agitated the

mass so as to detach the sand as far as possible and at-

tempted to remove the concentrate by means of a con-

stant overflow of water from a washing-out vessel.

Sometimes I got practically nothing to overflow, but

in many cases I succeeded in getting the oil with some

sulphides in it to flow off with the water overflow.

Everson found, as is the fact in many cases, that the

sand is heavier than the mixture of mineral and oil

and I have seen cases in which the oil floated quite a

fair proportion of the sulphide minerals in the vessel

used for washing out. This process like the process of

Haynes is curious and interesting to a scientist. I am

certain that the process could not be carried out in prac-
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tice with any measure of success, and the specification

is only of importance as showing the origin of the re-

markable fact that acidified water has a greater wetting

power for gangue than neutral water.

The next patent specification relating to a process of

concentrating ores in which oil is mentioned is the

United States patent of Hebron and Everson No. 471,-

174 dated 22d March, 1892. I have never attempted to

carry out the proposals contained in this document. It

is suggested that buoyant material such as bark, moss,

straw, cotton-wool, soap, and so forth, shall be "pressed

into the cavities and pores of the mineral particles" so

that they (the joined mineral and metallic particles of

the ore and buoyant material) are of less specific grav-

ity for the time than the rock particles of such ore.

Bearing in mind the nature of a powdered ore this sug-

gestion is perfectly absurd. No intelligible process is

described in the patent specification.

Another patent specification relating to the same

proposal is United States Patent of Hebron 474,829,

dated May 17, 1892. This process is stated to be an

improvement on the process heretofore invented by Car-

rie J. Everson and myself jointly" followed by a speci-

fic reference to the application for the patent which I

have just described. This specification describes an

apparatus and a process and is characterized by the fact

that there is no reference to the use of oil or soap what-

soever, but the buoyant material to be used is to be ap-

proximately equivalent in bulk to the bulk of the mineral
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and is to be applied to the powdered ore in a dry state

whereby the buoyant material ''is forced into the open-

ings or interstices existing between the atoms consti-

tuting the porous, metallic and mineral particles."

The next oil process of ore concentration is that of

Robson and Crowder described in U. S. Patent No.

575,669. In this case the powdered ore mixed with

twenty-five to thirty-five per cent, of water is brought

into intimate contact with anj( oily liquid that is of less

specific gravity than water and is capable of taking up

the finely divided metallic matter and thus separating

it from the substance with which it was previously

mixed. The process is the converse of the Haynes and

Everson processes. Instead of washing out the gangue

from any oily mass with water, Robson and Crowder

try to wash out the sulphides from a watery ore paste

by the means of a stream of oil. I have tried the pro-

cess. It is of no use.

It is at this stage that the Elmore bulk-oil flotation

processes appear.

In July, 1902, I learned of the Scammel process

which was a modification of the Elmore process in

which the oil was treated with sulphur chloride. Mr.

Scammel was a client of my firm and I patented the

process which was taken up by another client of my
firm, Mr. Wolf. We introduced Messrs. Scammel and

Wolf to Messrs. Sulman and Picard, who made a vigor-

ous attempt to carry the process into effect, but with-

out success.
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I have already referred to the Cattermole process

which appeared in November, 1902. In July, 1903,

Messrs. Sulman and Picard invented the process which

has been referred to in this case as the ''Bubbles" pro-

cess, and I prepared several different patent specifica-

tions on this process and filed these at the British Pat-

ent Office, in Juiy, 1903, and in the following months.

The first process to which Messrs. Sulman and Pi-

card directed my attention in this connection was as

follows

:

An ore pulp was agitated with oil as in the Catter-

mole process so as to produce not shotty granules but

flocculent masses or ''flocks" of oily sulphides. Indeed

in the tests which I saw I believe the tailings from the

Cattermole process were used because these contained

such oily flocks. Some powdered calcite was intro-

duced into this pulp and sulphuric acid was added to

the pulp, whereupon bubbles of carbonic acid gas rose

to the surface of the pulp, and these bubbles showed a

tendency to adhere to the oily flocks of mineral and to

buoy them up to the surface. Messrs. Sulman and

Picard said that they had here indications of a method

of separating oiled sulphides from gangue by the at-

tachment of gaseous bubbles to these oiled sulphides,

and this idea was embodied in the provisional specifica-

tions to which I have referred. Another test that

Messrs. Sulman and Picard showed to me was one in

which these Cattermole tailings with oily flocks of min-

eral in them, were introduced into a glass vessel con-
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taining a glass worm with minute perforations in it.

This worm was slowly turned round in the vessel and

air was blown in through the worm, so that minute

bubbles of air rose up through the pulp. Here again

there was a distinct tendency for bubbles of air to at-

tach themselves to the flocks and bear them up to the

surface. In August, 1903, we came across an abridge-

ment of Froment's British Patent No. 12,778 of 1902,

in the "Journal of the Society of Chemical Industry,"

and I advised my clients that Froment had anticipated

this idea of floating oily flocks of mineral by bubbles

of gas chemically generated in the pulp. Air. Ballot

asked me to open up negotiations for the purpose of

Froment's patent rights. I communicated with Air.

Zanardo, our agent in Rome, who was also Air. Fro-

ment's Patent Agent, and obtained an option on Air.

Froment's patent rights. In due course I received a

description by Air. Froment referred to in this case as

"Froment's Description," and my firm's translator

translated this description into English. I am familiar

with the French language. I read the translation and

checked it with the original, making one or two altera-

tions, and I now produce this translation.

Aly clients made heroic efforts to get some sort of

practical result from the Sulman and Picard bubbles

process, or from the Froment process, but without suc-

cess. I myself made a number of tests on these pro-

cesses, and in connection with this suit and various

other proceedings during the past five or six years I
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have frequently tried to work these processes. In a

laboratory where one can nurse the small quantities of

;
materials dealt with, it is sometimes possible to get in-

dications of a separation of oily flocks of mineral by

the Froment process or by the Sulman and Picard bub-

bles process described in the United States Patent No.

793,808, and, in 1903, the results were sufficiently

promising to justify my clients in applying for patents,

but nothing practical could be made of these processes.

Even if they had been of any use I can see that they

would have been replaced by the agitation-froth pro-

cess, which in every respect is a more practical, econo-

mic and efficient process of concentrating ores. In

this connection I should also add that on no occasion

when these bubbles processes were shown to me were

the oily flocks recovered in anything that could be de-

scribed as a froth.

Also, in 1903, Sulman & Picard invented the pro-

cess of skin flotation of oiled metalliferous minerals.

This process was also shown to me as applied to the

tailings from the Cattermole process, and the oily

flocks were separated from the gangue by bringing the

pulp through air on to the surface of the water, where-

by some of the oily flocks floated off by the surface

tension effect while the gangue sank. Later on Messrs.

Sulman, Picard and Ballot jointly worked out this

process to a great extent, and invented the process de-

scribed in the United States Patent No. 879,985. This

invention is dependent on the Skin Flotation of oiled
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metalliferous matter. The phenomenon is entirely dis-

tinct from the phenomenon of the agitation-froth. Sep-

arations of oiled metalliferous matter from gangue

can be obtained by the process described in United

States Patent No. 879,985, but the process does not

compare with the agitation froth process in economy or

efficiency.

Reference has been made to the "Soap" process of

Cattermole, Sulman and Picard, described in United
.

States Patents Nos. 777,274 and 788,247. The origin

of these patents is as follows : These gentlemen found

that when ordinary oleic soap (sodium oleate) was

used instead of oil in the Cattermole process, the sul-

phuric acid in the pulp decomposed the soap, liberating

oleic acid throughout the pulp. This proved to be, and

is, a convenient way of distributing oleic acid through-

out a pulp. The invention was described in the Brit-

ish Patent No. 17,109 of 1903, and when a correspond-

ing application was lodged in the United States, it

had to be divided into the two Patent Applications re-

ferred to, one of which includes the use of the soap re-

action in the Cattermole process, and the other of

which includes the use of the soap reaction in the Fro-

ment process. As a matter of fact, I have never seen

the soap reaction used in the Froment process.

The Schwartz process, described in the United

States Patents No. 807,501 and 807,503 was brought

to me by Mr. Schwartz some little time after the ap-

plication for the patent in suit. His process closely
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resembles Haynes' process in that the powdered ore is

first mixed with a mixture of oily matter and fatty

matter, so as to make a thick, pasty mass, after which

an attempt is mj^de to wash the gangue out of the mass

with water. I have tried processes of this type many

times, and I know they are quite useless.

For the sake of completeness, I may say that I have

^ead the United States Patent Specifications of Kirby,

Nos. 809,959 and 838,626, and I have tried to reproduce

the processes therein described, but the process is of no

use, and, as in the case of the Elmore process, the

amount of oil necessary is prohibitive. A number of

patents have been taken out for the concentration of

graphite ores by the use of oil. Among these are the

U. S. specifications of Glogner, No. 736,381, Good, No.

745,960, and Kendall, No. 771,075. These processes

depend upon the same phenomenon as the Elmore pro-

cess, but in so far as graphite is very easily floated by oil,

a smaller quantity of oil can be used with graphite

than with metallic sulphides. I have seen the agita-

tion-froth process applied to a graphite ore with ex-

traordinary good results, but I have never tried any of

these earlier bulk-oil methods on graphite ores. In-

deed, the expense of all bulk oil methods would pro-

hibit their use in the treatment of graphite ores where

the margin of profit is, of course, much lower than with

valuable minerals like zinc, lead and copper.

Adjourned to Friday, August 30th, 1912, at

10:30 A. M., at the same place.



388
Minerals Separation, Limited, et al., vs.

William Henry Ballantyne.

London, August 30th, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination of Mr. Ballantyne, continued:

23 O. Now, please give consideration to process of

ore concentration in which oil is not employed, such

as are described in patents prior to April 12, 1905, and

familiar to you?

A. The first process of this type was that described

in Bradford's U. S. Patent No. 345,951. In this pro-

cess powdered ore in water is drained so that the par-

ticles are exposed to atmospheric air, after which they

are caused to meet the edge or surface of a still body

of water, whereupon certain particles float off on the

surface of the water, and are thereby separated from

other particles which sink in the water. At the end of

1904, and at the begininng of 1905, ^Messrs. Sulman,

Picard and Ballot without knowing of Bradford's pro-

cess, worked out a process on the same lines, which

is described in British Patent No. 5,260 of 1905, which

patent is now abandoned. This process, which was

briefly described as skin flotation without oil, was given

a very thorough trial in 1905, 1906, and the early part

of 1907, because in so far as the process involved the

use of no oil or other agents, an economy in this direc-

tion might have been effected if the process had been

a success. However, it is only very rarely that an

J
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ore will give anything like a reasonable separation by

such a method. The process is not applicable to slimes,

and as the floating particles are in the form of a film, or

in patches one particle thick, the area of the separat-

ing surface has to be very large, and there is great diffi-

culty in keeping it sufficiently still to allow of any skin

flotation. Unfortunately also some gangue materials

are floated by skin flotation as readily as associated

mineral. My clients spent large sums of money in

trying to get some useful results from this skin flota-

tion process without oil, but without avail. The Brad-

ford patent was brought forward by the United States

Patent Office against an application for a patent cor-

responding to the British Patent No. 52^60 of 1905,

and the United States application was therefore aband-

oned.

The next non-oil flotation process for the concentra-

tion of ores is that of Potter described in the United

States Patent No. 776,145. In this process an ore, after

being powdered or pulverized, is placed in a vat or

vessel, and a solution is then added consisting of water

with the addition of from one per cent, to ten per cent,

of sulphuric acid, generally two and a half per cent,

of sulphuric acid. Heat is applied to the vat to bring

the temperature of the pulp in practice up to about 85°

Centigrade, that is, a little short of boiling point. The

effect of the acidulated solution becomes apparent by

the bubbling up and gathering on the surface of the

fluid of the metallic concentrates in the form of a pasty
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mass. I have tried this process frequently. It is a

process which is only capable of use in a very few in-

stances where it just happens that at this high tempera-

ture, carbon dioxide gas is evolved from the ore in such

a way as to attach itself to the sulphide particles and

bring them up to the surface.

The next process of the same class is that of Delprat

described in the United States Patent No. 735,071 and

No. 768,035. The process is dependent on the same

factors as the Potter process. The finely ground ore '

is introduced into a bath or solution either of nitric acid

or acid sodium sulphate (a saturated solution). In

practice the solution was heated to a temperature very

little short of boiling. Gaseous bubbles are generated

chemically from the ore, and attaching themselves to the

sulphides, carry them to the surface. Here, again, the

process is only applicable in certain specific cases.

In both the Potter process and the Delprat process

it is important that the pulp should not be in a state of

turbulence and that the powdered ore should not be stir-

red up into the pulp. The powdered ore immersed in the I

hot acid solution is gently turned over so as to allow

the particles with adhering gas bubbles to rise to the

surface.

24 0. Please now give brief consideration to the Pat-

ents to Hockley, 466,753, Rouse 469,599, Stoveken

729,805, Wagner 373,113 and Wolf 787,814, which

have been referred to by the defendant and not in-

cluded in your preceding answers?
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A. Hockley's U. S. Patent 466,753 discloses an ''ore

slimer." Hockley's is not a process for concentrating

ore, but a method of saving the lighter suspended mat-

ter in slimy water containing valuable slime particles,

such as gold slimes. The pulp is obviously one from

which the bulk of the metallic matter has already been

removed. It consists of water containing worthless

gangue and valuable slimes. Hockley uses no oil or

anything of that sort, and does not mechanically agi-

tate the pulp. Hockley merely bubbles air, water or

steam through slime pulp so as to cause an upward

current to carry the flour gold upwards and away. The

reason for this is that the particles of flour gold are

so small that they will not sink in water and are read-

ily carried upwards by an up-current. There is no se-

lective adhesion of gaseous bubbles to mineral particles

and there is no froth formation. Indeed, there is no real

flotation in Hockley's method. The flour gold is in sus-

pension in water, and flour gold having a great area in

comparison with its weight, is easily carried away in a

current. The air, steam or water is only used to cre-

ate such a current. The mineral particles are not oil-

coated, nor are they attached to air bubbles, nor are

they floated to the surface to form a froth. So far as I

can see, the specification of Hockley is of no interest in

the subject under consideration.

Rouse, in United States Patent No. 469,599, is not

dealing with ores, and his process is not a process of

concentration. Rouse aims at separating slime or fines
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from the water used in milling ores. In milling ore,

a good deal of. slime is formed and it will not settle in

water. Before anything can be done with the suspend-

ed matter, it must be removed from the water, and

Rouse's object is merely to get the very finely divided

solid matter out of the water. The essence of Rouse's

process can be seen from page 1, lines 94 to 96, where

it is stated that:

'The constant upward circulation of air through

the slime water tends to elevate all foreign mat-

ter to the surface of the water and to create or

form a mass of strong foam having a great car-

rying energy for matter foreign to water."

Stoveken's United States specification 729,805 de-

scribes and illustrates an apparatus for use in the cy-

anide process, and Figures 2 and 3 show the agita-

tion tank. I have personally not seen this specification

prior to this suit. I have tried the agitation-froth

process many times and I have used various types of

apparatus for agitating and aerating the pulp as set

forth in the patent in suit. I think that if the Stoveken

apparatus could be rotated at a sufficiently high speed it

might be used in the agitation-stage of the agitation-

froth process, but I have never seen a Stoveken appa-

ratus, and I do not know whether it has ever been

used even in the cyanide process, which is, of course,

a process for dissolving gold by chemical action, and

not a process for ore concentration.
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Wagner's United States Patent No. 373,113 de-

scribes a churn. The essential feature of the inven-

tion is the use of suspended dashers operated to revolve

in reverse directions upon nearly vertical shafts. The

I
dashers consist of spiral blades intercalating with one

another. I have never seen Wagner's specification

before to-day, and have never heard of the Wagner

churn being made or used. I take it that it is sug-

gested that a churn of this type could be utilized at the

agitation-stage of the agitation-froth process, and, pro-

vided the apparatus was furnished with suitable inlets

and outlets, and provided it could be operated at a speed

sufficiently high to bring a microscopic quantity of oil

into intimate contact with^! the metalliferous particles

in an ore pulp and to introduce air into the pulp as

described in the patent in suit, I have no doubt the

apparatus could be used in the agitation stage of the

agitation-froth process, but I have not tried it.

Wolf's United States Patent No. 787,814 refers to

the use of an agitator lettered B in the drawings. I

personally made this drawing, or the sketch from which

it was reproduced. The agitator was obtained by

Messrs. Sulman & Picard from Mr. S. H. Johnson of

Stratford, London, E. An agitator of this type is ca-

pable, when rapidly rotated, of giving the same type of

mixing and aeration as the Gabbett or cone mixer. In

the Wolf process the object was to agitate a large body

of oil with the ore pulp so as to break up the oil into

small globules, purposely to produce what we have re-
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ferred to as "the frog's spawn effect." This mass of

oil-globules entrapped a large proportion of mineral

and also a large proportion of gangue and the oil was

run off and introduced into vessels containing hot water

where the oil-globules rose to the surface and it was in-

tended that the hot water should cause the oil to drop

the gangue. The experiments in this direction which

I saw w^ere nugatory. Under the conditions of this

process no froth was produced, but simply a large body

of oil all broken up into small globules and containing

a lot of ore.

25 Q. In your answer to Question 22 you produced

a translation of the Froment description and mentioned

the fact that this description had been received by

you. I note that the translation also includes the de-

scriptive matter on the Froment drawings which have

been marked "Froment Plan" and "Froment Drawing

A." Please state whether or not this is a correct

translation, as well of the descriptive matter on the

drawing as of the text or description?

A. It is, and I may add that the Froment drawings

were received in my office at the same time as the de-

scription, marked "Froment Description" was received.

By Mr. Williams : The document marked for

identification "Froment Description" is offered in

evidence as "Complainants' Exhibit Froment De-

scription."

The drawings marked for identification "Fro-
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ment Plan" and "Froment Drawing A" are offered

in evidence with corresponding titles.

The translation produced by the witness and

described in the last answer is offered in evidence

and marked "Complainants' Exhibit Translation of

Froment Description and Descriptive Matter on

Froment Drawings."

The drawing marked for identification "Sul-

man Drawing Accompanying Report May 3,

1905," is offered in evidence with a correspond-

ing title.

26 Q. You have stated that it has been your prac-

tice to frequently visit the various works laboratories

of Minerals Separation during the past years. It has

been suggested that in the large plant at the Charlotte

Street laboratory the floating material obtained in the

sipitzkasten was in the form of a film instead of a

froth. What have you yourself seen in the operations

at that laboratory in corroboration or contradiction of

this suggestion?

A. I cannot corroborate this suggestion. On the

other hand I frequently saw the large plant at Charlotte

Street in operation and saw, what one always sees in the

agitation-froth plant in operation, namely, a thick co-

herent and persistent froth floating over the body of

liquid in the spitz boxes. I recollect that on one occa-

sion at Charlotte Street Mr. John Leechman, who on

that day was running the plant, picked up an ordinary
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shovel or spade with a heavy iron blade and put it on

the froth, which was not broken, but supported the

spade along the surface of the spitz box. This has

to be seen to be believed.

27 Q. What in general is the law of Great Britain

as to the patenting of inventions so far as relates to the

requirement of inventorship in the applicant, and spe-

cifically what has been your advice to your clients, Min-

erals Separation Limited and predecessors including

Messrs. Sulman, Picard and Ballot, as to this point,

and what has been the practice of these clients in this

matter ?

By Mr. Scott: That part of the question which

seeks to elicit the advice given by the witness is

objected to as incompetent, irrelevant and imma-

terial inasmuch as the issue involving the point

whether the patentees are joint and original invent-

ors is an issue of fact and the application of the

law thereto which issue can in no way be affected

by the testimony called for. That part of the ques-

tion relating to "the practice of these clients in

this matter" is objected to as calling for mere con-

clusions or opinions upon a matter which can only

be determined by the Court from the facts prop-

erly in evidence.

A. Any person may make an application for a Brit-

ish Patent provided that he is the true and first invent-

or, or applies jointly with the true and first inventor
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or inventors, or has received the invention from abroad.

Two or more persons may make application for a Brit-

ish Patent, and a patent may be granted to several per-

sons jointly, some or one of whom only are or is the

true and first inventors or inventor. The applica-

tion must be accompanied by a declaration (equiva-

lent in England to an affidavit) stating, in the case of

a joint application, which of the applicants are or is

the true and first inventors or inventor. In other words

the application may be made by the actual inventor or

inventors, together with others, but the application

form must state which of the applicants made the in-

vention.

With regard to British Patent applications I have ad-

vised Messrs. Minerals Separation Limited and their

predecessors to make applications in the names of the

actual inventors or inventor, although in some cases

the name of the Company has been added according to

a common British practice. It is more convenient under

the terms of the International Convention to make the

application of origin, namely the British application, in

the actual inventors' names, because in certain other

countries and colonies it is compulsory that the appli-

cations shall be made in the names of the true and first

inventors only.

I have been familiar with the American Patent Law

since 1901, and a large part of the work of my firm

involves the procuring of American patents. When I

received instructions to apply for an American patent
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I always made it particularly clear that the applica-

tion must be made by the actual and original inventor

or inventors.

I have particularly brought this to the attention of

Minerals Separation Limited and their predecessors

when I have been instructed to make applications for

American patents for them. I clearly recollect prior to

the application for the Patent in Suit, taking steps to

ensure that the application should be in the names of the

actual inventors.

An examination at the British Patent Office of the

records of the Patent Application in which Minerals

Separation Limited are interested shows that the ap-

plications have been made in the names of the true and

first inventors who have declared themselves so to be,

and that in a few instances the corporation Minerals

Separation Limited has been joined as an applicant, and

of course specifically excluded from the declaration of

inventorship, and that in a few other instances where

the true and original inventors were abroad and it was

necessary to file the application without delay, the ap-

plications have been filed either by the corporation or

by some member of my firm as the applicant, naming

the true and original inventor or inventors as the com-

municator or communicators.

28 Q. Have you read the testimony which has been

taken in this suit?

A. I have.

29 Q. In your investigations of the literature of
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metallurgy and of patents relating to metallurgy and

your experience in metallurgy have you even encoun-

tered any process of ore concentration prior to the agi-

tation-froth process or referred to in any of the docu-

ments in this case, other than the agitation-froth pro-

cess, in which an ore pulp was violently agitated and

flowed into a spitz box and in the spitz box a froth

floated on the surface of the liquid?

A. No.

30 Q. Referring now to the apparatus which has

been described in the evidence in the depositions of Ed-

ward H. Nutter, Jesse C. Gibson and James M. Hyde

and which has been generally identified as defendant's

experimental plant, could this apparatus be used for any

of the prior processes or other processes referred to

in the last question except the agitation-froth process

so as to produce a floating froth in the spitz boxes of

the type described by Mr. Nutter in his deposition?

A. No.

31 Q. Assuming that powdered ore, water acidified

with sulphuric acid, and oleic acid, are fed iitto the

defendant's apparatus referred to in the last question,

what have you to say as to what would happen?

A. Firstly, if this operation were performed so as

to produce a floating froth of concentrates in the spitz

boxes, the operation could only be consistent with the

use of the agitation-froth process as described in the

Patent in Suit. Secondly, if the amount of oleic acid

used were too low to produce the agitation-froth, it is
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obvious that the froth would not be produced. Thirdly,

if the amount of oleic acid were in excess of that neces-

sary to produce the agitation froth in the most effi-

cient and economical way, part of the sulphide con-

tents of the ore would be agglomerated into little flocks

which would sink in the spitz box and the froth would

no longer be a good and efficient froth.

32 Q. Now, referring to defendant's second plant as

described in the deposition of Eugene A. Byrnes, would

you in any way modify your answers to 30 and 31 Q.

in relation to this apparatus?

A. No.

33 Q. What have you to say as to the suggestion

that the re-treatment of concentrates and of the resi-

dues obtained from the re-treatment of concentrates,

constitute either separtely or collectively, a departure

from or an improvement on the agitation-froth pro-

cess as set forth in the Patent in Suit?

A. The concentraion of an ore or like product is an

operation involving the treatment of the ore with the

object of increasing the proportion of the valuable con-

stituents in relation to the worthless constituents or

gangiie, and is carried out either by removing from

the ore a portion which consists mainly of gangue, in

which case the remaining ore is enriched; or by re-

moving from the ore a part in which the proportion of

valuable constituents is higher than in the original ore.

It is an axiom in ore dressing that so long as it pays

to enrich a product by concentration, the treatments
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above referred to should be continued or repeated and

I it is thus everyday practice to re-treat tailings or mid-

I dlings containing values, for the extraction of the val-

' ues therefrom, or to re-treat concentrates to improve

the grade thereof, and this axiom applies to concen-

trates, middlings and tailings at any stage in ore-dress-

ing operations.

I say that in the agitation-froth process the re-treat-

ment of the tailings or of the concentrates or of the

tailings from re-treatment of the concentrates, either

separately or collectively, does not constitute a depar-

ture from or an improvement on the agitation-froth

process as set forth in the Patent in Suit, and such

operations of re-treatnient would not in any case be of

an inventive character.

As a matter of fact in the tests carried out in the

Minerals Separation Works and Laboratories, it has

been common practice for years back to re-treat either

tailings or concentrates, and indeed in the Patent in

Suit the further treatment of the tailings is referred to.

In the year 1910 and in the early part of 1911, Min-

erals Separation had plants erected specially for the

purpose of producing a dirty concentrate by the agita-

tion-froth process and of retreating this concentrate

again by the agitation-froth process. The plant and

one of the processes carried out in it had novel features

which formed the subject of patents in 1910, but al-

though re-treatment was used I inserted in the Patent

Applications no claims thereto because I knew that
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these re-treatments were matters of daily practice and

common knowledge among those accustomed to the use

of the agitation.froth process. ^
The numbers of these Patents are Nos. 23870/1910

and 23949/1910, both British Patents. The first Pat-

ent No. 23870/1910 covering a process of differential

flotation, and the second patent No. 23949/1910 cover-

ing an apparatus known as the "Froth Trap" Appara-

tus, and the process carried out in each case is the agita-

tion-froth process.

Direct-examination closed.

Cross-examination by Mr. Scott:

34 x-Q. What was the Gabbett used for, that is what

particular operations was it used for, prior to 1905?

A. Agitating or mixing any liquid or semi-liquid.

35 x-Q. Do you know of any particular industrial

operation in which it was so used?

A. The only time I have seen it in use was in the

laboratories of Sulman & Picard and of Minerals Sep-

aration Limited.

36 x-Q. Have you any other knowledge of any other

specific instance of its use?

A. Not personally.

37 x-Q. Was the Gabbett which you saw in Sul-

man, Picard and Ballot's laboratories the first one you

have ever seen?

A. The first actual machine.

38 x-Q. Upon what occasion did you first see part
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of the constituents of an ore floating upon the surface

of a liquid in the form of a scum or froth?

A. On one of the first days of April, 1905.

39 x-Q. As the Cattermole process for causing gran-

ulation and precipitation of the valuable parts of an

ore has been described there are two stages of agitation,

one carried out in a cone mixer having baffles and the

other carried out in a cone mixer, cylindrical in form,

and having no baffles. I presume there is quite a

marked difference between the effect caused by the

use of the cone mixer with baffles as distinguished

from its use without baffles. Is that correct?

A. I think the agitation in a cone mixer from which

the usual baffles have been removed is much less violent

than in an ordinary cone mixer.

40 x-Q. And this less violent agitation which takes

place without the baffles is an important feature of

the Cattermole process, is it not?

A. I should not like to say anything about its rela-

tive importance. The granulation phenomenon is

chiefly a function of the proportion of oil added to the

ore pulp. In the first investigation of the Cattermole

process, that is in Mr. Cattermole's own tests, the ex-

periments were done in bottles. It was Sulman, Picard

and Ballot who introduced the cone mixer and one or

other of these gentlemen tried to make the Cattermole

granules more shotty by gentle rolling agitation, and

one of the ways in which they did this was to use an

ordinary cone mixer from which the baffles had been
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removed and in which the cone was rotated at a very

much lower speed than was necessary for bringing the

oil into efficient contact with all the mineral particles

in the pulp, as in the actual cone mixer used at the

commencement of the Cattermole process.

41 x-Q. The effect of rolling the pulp in a cone

mixer without baffles was considered a superior way

of carrying out the Cattermole process, was it not?

A. In 1903, I merely saw what was done. It is a fact

that a gentle rolling agitation of the oily agglomerates

did make them more shotty and therefore more easily

separable in the upcast classifier, and it is also a fact

that Sulman Picard and Ballot used a cone mixer from

which the ordinary baffles had been removed, and ro-

tated it at a slow speed so as to give a gentle rolling

agitation with the object of rendering the granules

more shotty at the end of the Cattermole process.

42 x-Q. Do you find this two stage agitation in any

way referred to in the Cattermole United States Patent

777,273?

A. Yes. The agitation described with reference to

the drawings was carried out in ordinary Gabbetts, but

it is stated on page 3, lines 46-50, that "with certain

ores it may "be preferable to use in some stages of the

"process a rolling form of agitation, as in cylinders or

"barrels, to obtain good granulation of the mineral".

43 x-Q. Do you find anything in the drawing of Cat-

termole United States Patent 777,273 and the descrip-

tion thereof stating or implying that the agitation is to



Butte & Superior Mining Company. 405

William Henry Ballantyne.

be of two kinds, one in the cone mixer with baffles and

one in the cone mixer without baffles?

A. No, and I think that at the time when I prepared

this specification a cylinder was being used or experi-

mented with for the purpose of producing more shotty

granules when this was necessary.

44 x-Q. But long before the Spring of 1905, when

the application for the Patent in Suit w^as prepared,

the cone mixer without baffles had been in use, had it

not?

A. Not for the purpose of bringing a small quantity

of oil into efficient contact with all the mineral parti-

cles in an ore pulp, but it had been in use for at least

a year for imparting a gentle rolling motion found suit-

able for converting, what I may call loose granules into

shotty granules in the final stages of the Cattermole

process.

45 x-Q. Evidently you have used the same conven-

tional drawing to represent cone mixers with baffles

and without baffles. In putting the question in this

form I refer to your testimony regarding the drawing

of the patent in suit?

A. I do not recollect ever having indicated in any

patent specification a cone mixer which was to have

no baffle.

46 x-Q. How would you indicate one that had no baf-

fle except by showing it without baffles?

A. If I wished to describe an apparatus which agi-

tated an ore pulp and a small quantity of oil in such a
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way as to bring the oil into intimate contact with the

mineral particles of the ore, I should indicate this by

stating it in the body of the patent specification. If I

wished to indicate the use of a cone mixer I should

use the convention which I have used. If I wished to

indicate that the agitation or turbulence was to be di-

minished or minimized in any way, as by leaving out

the usual baffles of the cone mixer, I should make a

statement to that effect in the body of the specification,

but no such necessity has ever arisen in my experience.

47 x-Q. Suppose you wished to indicate by means of

a drawing a cone mixer having no baffles and being

of a circular form in order to permit rotation of the

contained liquid in the mass with a minimum amount

of aeration, how would you represent such an apparatus

and in what manner would it differ from the cone mixer

designated by the letter A in Figure 1 of the drawings

of the patent in suit?

A. I did not patent the cone mixer and therefore have

never had any occasion to define its structure by means

of a drawing. I used the convention which has been

referred to, in the same way as I use any other conven-

tion in a diagram of a patent specification. I think

that if I had occasion to illustrate the modified Gabbett

in which the baffles were removed I should have to do

so either by giving working drawings or by indicating

in terms that the usual baffles were to be omitted. In

a patent specification relating to a process, however,

the necessity of going into details as to the construe-
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tion of well-known forms of apparatus does not arise,

patent specifications in the metallurgical art being ad-

dressed to metallurgists.

48 x-Q. The illustration of the Gabbett A in Figure

1 of the drawings of the patent in suit illustrates the

outer cylinder or containing vessel as transparent,

shows the cone mixer inside of the vessel, shows the

shafts supporting the cone mixer, the bearings for the

shafts, the pulley for rotating it, inlets for the various

reagents, and for the ore and also shows the outlet. In

what respect is this illustration conventional in the sense

in which you have referred to the pump as conventional,

in other words, are not all of the various parts shown

in detail except the baffles?

A. The drawing of the pump does not show either

the piston or the valve which any engineer would know

are used in the pump. The part marked A in the draw-

ings roughly indicates a cone mixer and I notice from

the mixer which is standing by me and which is marked

"Sulman and Picard Slide Machine," one cannot see

either the baffles nor the agitator from the outside.

The illustration of the cone mixer is conventional

for two reasons, first, because the cone mixer was a

well-known device, and secondly, because the patent

is for a process, in which it is clearly stated that the

ore pulp and a minute quantity of oil is to be vigorous-

ly agitated until the oil has been brought into efficient

contact with all the mineral particles in the pulp, and

it is pointed out that air bubbles are to be introduced
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into the mass by agitation in such a way as to form a

froth. It was obviously therefore proper to use merely

a diagrammatic sketch in indicating one form of ap-

paratus suitable for carrying the process into effect,

because the directions given in the body of the specifi-

cation were fully sufficient to enable any intelligent

reader to understand what the mixing device was to do,

49 x-Q. You say that in the actual plant there were

three mixers but that you did not have room in the dia-

gram of the patent in suit for three, thus accounting

for the fact that but one appears in the diagram. You

make this statement, do you not, in the belief that one

mixer is sufficient to inform the operator, and that

with that information he wall not only supply baffles,

if necessary, but will use one or more mixers according

to the dictates of his intelligence?

A. In a patent specification relating to a metallurgi-

cal process, my view is that the body of the specifica-

tion should inform the operator as to what he is to do

to carry the process into effect, and a diagram is some-

times of assistance in showing the sequence of opera-

tions of the different elements in the process. I indi-

cated a cone mixer in the drawing merely to make the

diagram more complete, although so far as I can see

the diagram might as well have contained merely a

square or a circle bearing the legend "cone mixer" or

"Gabbett mixer." In reply to the latter part of your

question an operator does not require to "supply" baf-

fles when using a cone mixer. If the cone mixer he
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buys is square, as they most frequently are, no baffles

are required, and if he buys a cone mixer which is

cylindrical it will have baffles in it. If the operator

made a cone mixer without baffles and found that the

agitation was not sufficient to bring about the great-

est possible extent the object desired, I think that the

dictates of his intelligence would lead him to increase

the turbulence by the use of the ordinary baffles. So

far as the patent in suit is concerned I think it is made

clear that any number of cone mixers may be used in

series and it is certainly made abundantly clear what

the nature and result of the agitation is to be.

Adjourned to Saturday the 31st of August, 1912,

at 10:30 A. M., at the same place.

London, September 2d, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Mr. Ballantyne continued:

50 x-Q. Did you participate in the conference or some

of the conferences between Messrs. Sulman, Picard and

Ballot regarding their investigations?

A. I sometimes participated in the conferences, and

sometimes met Me^rs. Sulman, Picard and Ballot after

they had conferred, and received from them informa-

tion, instructions or questions.
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51 x-Q. Do you remember having any consultation

with Messrs. Sulman, Picard and Ballot regarding the

instructions given to Mr. Higgins to vary the different

factors in the effect of those factors upon granulation,

as set forth in Sulman and Picard's Report, March 3,

1905.

A. I had nothing to do with the drawing up of any

instructions to the assistants of Messrs. Sulman, Picard

and Ballot; indeed, beyond Mr. Chapman, Mr. Reed

and Mr. Leehman, I did not know the assistants' names.

I do remember in the early part of 'February, 1905,

having a consultation with Messrs. Sulman, Picard and

Ballot, at which they spoke of the investigations which

they were about to make, and we discussed the method

in which the results were to be indicated; and I par-

ticularly remember thestgentlemen stating to me that

in their investigations they were going to reduce the

proportion of oil used in the Cattermole concentration

process to a vanishing point, making the reduction step

by step, and noting the results.

52 x-Q. What was the purpose of these gentlemen in

conferring with you upon this matter?

A. I cannot testify as to the purpose Messrs. Sulman,

Picard and Ballot had in view in keeping me at all

times fully informed as to the objects, progress and re-

sult of their investigations, but on my own behalf I can

say that it has always been of the greatest possible as-

sistance to me to be kept so fully informed, and I think

my advice on patent matters has been of greater value
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to my clients than if they had only brought to my no-

tice completed inventions, or specific questions for legal

opinions.

53 x-Q. Did you approve of this project to experi-

ment with varying quantities of oil in the investigation

of the granulation process?

A. I merely listened to what was told to me; I of-

fered no opinion on my clients' projects.

54 x-Q. In the progress of this case frequent refer-

ence has been made by different witnesses to what they

have termed a thick, persistent and coherent froth. Prior

to the investigations by Mr. Higgins upon which the

Patent in Suit is said to be based, had you seen any

mineral-carrying froth that did not answer to this de-

scription of thick, coherent and persistent?

A. The question refers to ''investigations by Mr.

Higgins upon which the Patent in Suit is said to be

based." I ought first to state that such investigations

as I saw in connection with the Patent in Suit were

made by Messrs. Sulman, Picard and Ballot, although

on two occasions Mr. Higgins was present and assisted

in some of the manipulations.

Prior to April, 1905, I do not recollect ever having

seen any mineral-carrying froth at all, and certainly

I had not seen a mineral-carrying froth which answered

to the description of thick, coherent and persistent. I

recollect in some Froment tests seeing a froth of bubbles

by which oily flocks of mineral were projected upwards

or borne upwards, but I had never seen a mineral-bear-
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ing froth before April, 1905, having any resemblance

to the thick, coherent and persistent froth produced by

the agitation froth process.

55 x-Q. Does the process which you call the agita-

tion-froth process always result in the production of

this phenomenon which you term a thick, coherent and

persistent froth as distinguished from the froth of

bubbles which you say you have seen produced by the

Froment procedure?

A. The process which I call the agitation-froth pro-

cess is the process set forth in the Patent in Suit, and

when that process is normally operated to its proper

purpose and effect it results in this very characteristic

phenomenon which I term a thick, coherent and per-

sistent froth. The process as a whole is entirely dis-

tinct from the Froment procedure and the froth pro-

duced by the process of the Patent in Suit is quite dis-

tinct from anything which I had seen produced by the

Froment process. The froth of bubbles which I had

seen produced by the Froment procedure was produced

in a test tube.

56 x-Q. Did you see or participate in certain demon-

strations of the process exploited by Minerals Separa-

tion Ltd., and purporting to be the process of the Brit-

ish patent corresponding to the Patent in Suit, when

such demonstrations were made on behalf of Minerals

Separation Ltd. in the suit brought in the High Court

of Justice by the Britsh Ore Concentration Syndicate

Limited against Minerals Separation Limited upon cer-
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tain patents granted to F. E. and A. S. Elmore? I

refer to demonstrations made in the presence of com-

plainants' representatives in that suit.

A. The question assumes that the demonstrations re-

ferred to purported to be demonstrations of the British

Patent No. 7803 of 1905, and so far as I am aware,

they did not purport to be so. In order that the suit

might be properly tried, Messrs. Minerals Separation

Ltd., the defendants, admitted that in fact they used

the process described in the British Patent No. 7803/

1905 (which corresponds with the Patent in Suit).

This agitation-froth process was well understood, and

the comments of the judges show that they had no

doubt as to the nature of the process. The defendants,

Messrs. Minerals Separation Ltd., also gave the plain-

tiffs an opportunity of visiting the defendants' works

on several occasions, as is the custom in this country

in Patent Suits. I saw the demonstrations referred to.

57 x-Q. Do you agree with the testimony given

in that suit by Mr. Horatio Ballantyne to the effect that

not over 25 per cent, of the mineral which floated by

the process of Minerals Separation Ltd., when giving

this demonstration of the process of the British patent,

corresponding to the patent in suit, was floated in the

form of a froth, the remainder being floated as a mere

film?

A. As I have stated, the defendants, Messrs. Min-

erals Separation Ltd., gave the plaintiffs an opportunity

of visiting the defendants' works on several occasions
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and ]\Ir. Horatio Ballantyne, a witness against Messrs.

Minerals Separation Ltd., stated that, on the first occa-

sion about a quarter of the whole concentrate was in

the form of a froth, the balance being floated by what

is called the oiled needle effect. Substantially I agree

that on the first occasion this was so. Messrs. Min-

erals Separation Ltd., had a patent for a process based

on the separation of oiled metalliferous particles from

gangue by the oiled-needle effect, and it was fair and

proper the plaintiffs should see Minerals Separation

processes in all their modifications. As a matter of

fact on this first occasion referred to the agitation

froth process was not operating to its proper purpose

and effect for two reasons. One was that the amount

of ore available for that day's test was very small, quite

insufficient to enable the plant to be used for carrying

out the agitation-froth process properly, and the sec-

ond reason was that the plant was a comparatively

new one, designed, if I remember rightly, by Mr.

Theodore J. Hoover, and the spitzkasten at this time

was too large for use when the supply of ore was so

small. If the question is intended to suggest that the

breaking down of the froth on that occasion into a thin

film was put forward as a part of the process of the

patent in suit, I must repudiate the suggestion very

forcibly, because it is within my knowledge that the

circumstances of the trial on that particular occasion,

and the breaking down of the froth into a thin film

were thoroughly understood, and, apart from this,
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demonstrations of the actual agitation-froth process

were given, and full details of the method of carrying

' the process into practice were supplied to the plaintiffs

and to the Court. At the date of the action referred to

it was within the knowledge of all the experts engaged

in the case that thousands of tons of thick, coherent and

persistent agitation-froth had flowed over the lips of

the spitzkasten in the various Minerals Separation

plants.

I do not recollect discussing the Minerals Separation

process with Mr. Horatio Ballantyne at all during the

action referred to, but at the demonstration I spent

the largest part of the day with Mr. James Swinburne,

another witness against Minerals Separation Ltd. We
freely discussed the various processes.

By Mr. Scott. That part of the answer con-

tained in the sentence beginning with the words

"At the date of * * * " is objected to as hearsay.

58 x-Q. In this suit of the British Ore Concentration

Syndicate Limited against Minerals Separation Ltd.,

the complaint was based, was it not, upon operations

conducted by Minerals Separation Ltd., which Min-

erals Separation Limited contended were included with-

in the British patent corresponding to the United States

patent here in suit?

A. In the suit referred to, as in all patent suits, the

complaint was that the patents owned by the plaintiffs

were being infringed by the defendants. It had been
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published that, among other processes, Minerals Sep-

aration Ltd., were operating the agitation-froth pro-

cess of the patent in suit, and that it had been success-

ful in Australia in treating thousands of tons of ore.

It had also been published that the process was used

for testing purposes in London. Following upon this

publication the plaintiffs asked the defendants if they

would admit that the process of the patent in suit was

being operated, and the defendants did admit it, and the

agitation froth process was demonstrated in the High

Court during the trial of the action, by Mr. Higgins

and myself? The froth produced in the High Court

certainly was more than an inch and a half thick and

clearly showed to the Court what the agitation-froth

process was and is.

59 x-Q. What kind of an apparatus did you and Mr.

Higgins use in the High Court?

A. A hand Gabbett.

60 x-Q. Was this Gabbett in which the operation

was intermittent, that is after agitating the pulp, did

you simply permit the froth to rise upon the surface

of the pulp in the mixing vessel?

A. Yes.

61 x-Q. It was not a continuously operating appara-

tus then?

A. No. So far as I recollect an offer was made to

the Judge to demonstrate the continuous form of the

process and to let him see the agitation froth floating

over the spitzkasten, but my recollection is not very
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clear. In any case the Judge did not come to the works.

62 x-Q. Then in this suit in the English Court Min-

' erals Separation Ltd. did not make any demonstration

of what you term the agitation-froth process, conduct-

ing the operations continuously by agitating the pulp

in one vessel and permitting it to flow continuously to a

spitz box upon which the froth formed, other than

demonstrations which failed to float part of the ma-

terial except as a film or by the greased-needle effect?

A. As I have stated the Judge did not come to the

Works at all. The formation of the froth was clearly

demonstrated to the Judge in Court, and the defend-

ants admitted using the process described in the Patent

in Suit, and the formation of the agitation-froth was

discussed at great length. As to the demonstration at

the works of Minerals Separation, Ltd., both the plain-

tiffs' and defendants' experts saw that the process dem-

onstrated at certain times of the day at least was not

the normal operation of the agitation-froth process, for

the reasons I have stated. The nature of the agitation-

froth process was however made perfectly clear to the

Court.

63 x-Q. Is it not a fact that three attempts were made

by Minerals Separation, Ltd., to exhibit to the com-

plainants in the suit of the British Ore Concentration

Syndicate against Minerals Separation, Ltd., the opera-

tion of conducting in a continuous apparatus the so-

called agitation-froth process, and is it not a fact that

in two of these demonstrations the only mineral which
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floated was in the form of a film or by the greased-

needle effect, and that in only one of the attempted

demonstrations, was any froth at all produced, and in

that one case the froth amounted only to about 25 per

cent, of the total floated mineral, the remaining 75

per cent, in that instance floating as a film or by the

greased-needle effect?

A. ]My recollection is that on one day the froth was

rather good, but I do remember that during parts of the

demonstration the froth was pulled out into a thin film

for the two reasons I have stated, but of course it was

never suggested by any one that when the agitation-

froth was spoilt that it was still an agitation-froth, nor

was it suggested by any one that film flotation of any

sort or kind came within the scope of the Patent in Suit.

The scope of the patents of JNIinerals Separation, Ltd.,

was not in issue, but only the scope of the Elmore Pat-

ents, and the High Court clearly held that ^Minerals

Separation, Ltd., did not infringe the Elmore Patents

and that the agitatjon-froth process was entirely dis-

tinct from the bulk-oil flotation process.

64 x-Q. It was the purpose, was it not, of the demon-

strations made by Minerals Separation, Ltd., in the

presence of complainants in the English suit referred

to, to exhibit the agitation-froth process and thereby

to show thfit defendants were doing something differ-

ent from the process of the Elmore Patent?

A. Xo. The counsel and experts for the plaintiffs

were admitted in the defendants' works on three occa-
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sions for the whole day. They saw what was going

on on these days and on one or more of the days they

in fact saw operations in which the agitation-froth

process was not effectively carried out and this was

thoroughly understood, but the agitation-froth process

was clearly demonstrated for the purpose of action.

65 x-Q. But Minerals Separation, Ltd., on these oc-

casions when the agitation-froth process was not effec-

tively carried out, was attempting to carry out the agi-

tation-froth process was it not?

A. I do not know, I merely saw what was done.

66 x-Q. Your information regarding these processes

did not enable you to know what was going on or what

was being attempted?

A. I have described what was going on and as to

what was intended I can only speak for myself. When
I intended to demonstrate the agitation-froth process to

the Court I did so. The demonstration was perfectly

clear, and I am prepared to repeat it at any time.

67 x-Q. Are you prepared to repeat at any time the

demonstration using the apparatus that was used upon

the three occasions when the agitation-froth process was

not effectively carried out, the three occasions referred

to being those when the process was attempted by Min-

erals Separation, Ltd., in the presence of representatives

of the British Ore Concentration Syndicate, Ltd.

A. No.

68 x-Q. Do you find anything in United States Pat-

ent 835,120, here in suit, that would teach the public



4
420 Minerals Separation, Limited, et al., z^s.

William Henry Ballantyne. }

anything with reference to the necessity of some par- •

ticular relation between the sizes of the agitating ap-

paratus or the amount of ore fed and the free surface.:

of the liquid in the spitzkasten?

A. Yes. It is made perfectly clear in the Patent

Specification No. 835,120 that the concentrate is to be

removed as a froth and in particular it is made clear

that when a spitzkasten is used, the froth is to be car-

ried over the surface of the liquid in the spitzkasten ^

into the receiving launder. It is a matter of simple trial -

to use a spitzkasten which will give a froth separation i

of the most efficient character. In all metallurgical I

processes the dimensions of the apparatus used and the

relative dimensions must be to some extent decided by

the conditions in each particular case. The Patent in i

Suit teaches the public how to obtain the agitation-froth

and how to separate it as a froth.

69 x-Q. You regard the relation of the free surface

of liquid in the spitzkasten to the rate of ore feed as a

very important element in the operation of the so called

agitation-froth process, do you not?

A. The rate of feed of the various materials is of

course of fundamental importance in the agitation-

froth process. By following the instructions in the

patent specification it is a simple matter for a metal-

lurgist to produce and separate the agitation-froth, but

if the rate of feed of material is made abnormal, the

operation of the process can be injuriously affected or

prevented.
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70 x-Q. Your answer only refers to the rate of feed

of the material. My previous question related more to

the relation between the rate of feed of ore and the ex-

tent of free water surface in the spitzkasten, and was

directed to ascertaining whether you did not consider

this relation an important one, and one that must be

adjusted within close lifl^Jts. With this explanation

will you answer the preceding question?

A. In my opinion the width of the spitzkasten should

be such that for the given feed of ore, the agitation

froth should float in the spitzkasten and be carried over

the lip thereof. The object of the spitzkasten is to en-

able the froth to form and to float, and the reason for

making the spitzkasten of substantial length, is to al-

low the gangue, particularly the gangue slimes, to settle

down to some extent before the froth is taken into the

launder. The various practical considerations are quite

sufficient to enable the metallurgical engineer to de-

cide in the case of a particular ore what size his appara-

tus should be.

71 x-Q. Did you see the plant at Emu, Wales, in

operation?

A. No.

72 x-Q. In the Froment tests which you have seen

or performed did you agitate the mixture of oil, ore

and water before adding the mineral ac^Jd, or after-

wards?

A. Generally when tests are being done by my clients

I look on. However, I have personally tried the Fro-

ment process in both the ways you have mentioned.
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73 x-Q. When you prepared the application for the

United States Patent No. 835,120 in Suit and the Ap-

plications for Patents in other countries upon the same

subject matter, did you have before you, or were you

conversant with the Froment British Patent 12,778 of ;

1902, the document which is in evidence as "Froment

Description" and the drawings which are in evidence

as "Froment Plan" and "Froment Drawing A"?

A. I did not have the description and drawings be-

fore me and I was not conversant with them, but I had

known the Froment patent specification No. 12778 of

1902, since August 1903, and I was conversant with

the Froment process.

74 x-Q. From your experience in the metallurgical art

will you state whether the following described opera-

tions constitute the Froment process or the process

.

which you intended to set forth in United States Pat-

ent 835,120, in Suit. An ore containing five per cent,

calcite mixed with water to form a freely flowing pulp

with oleic acid in a quantity to cause the production of

a froth, with seventy to eighty pounds of sulphuric acid

per ton of ore, the sulphuric acid being from 72 to 80

per cent pure, which mixture is agitated sufficiently to

cause the oleic acid to contact effectively with the metal-

liferous particles, the freely flowing pulp passing from

the agitating vessel to a spitz box in which the froth

is permitted to rise to the surface?

A. If the ore in the pulp (being presumably a sulphide

ore) had been powderd so that a large part of it would
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pass through a 150 mesh sieve, if the agitation were

carried out in such a way as to bring the oleic acid into

efficient contact with all the mineral particles, in the

pulp and also to introduce air so that the bubbles or air

films would adhere only to the mineral particles, and so

that when the pulp was run into the spitz box a mineral

bearing froth floated, the process which you have de-

scribed would in my opinion come within the terms of

the Patent in Suit, but I should have thought that that

was a matter for the Court to decide.

75 x-Q. How would the Court know whether the

agitation were carried on in such a way that bubbles

or air films would adhere only to the mineral particles,

unless the Court were informed by some one having

knowledge of the facts or having knowledge of what

would take place when such operations were carried

out or what has taken place when such operations were

carried out?

A. The agitation-froth process of the Patent in Suit

is a very simple and straightforward one. Any one

accustomed to its use could recognize at once whether

or not an operation of the kind you have described was

giving an efficient agitation froth. The Court, I pre-

sume, can only decide what takes place in any particular

instance from the evidence of an expert experienced in

this particular art who has seen the operation per-

formed.

76 x-Q. In the light of the Froment British Patent

No. 12,778 of 19t2, the Froment Drawings and in-
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structions which have been introduced in evidence in

this case, how would you proceed to apply the Fro-

ment process to a sulphide ore containing five per cent,

calcite?

A. The Froment British Patent No. 12,778 of 1902,

is vague and ambiguous and in several respects does

not give a sufficient disclosure to enable a metallurgist

to carry out a process for the concentration of ores in

a satisfactory manner. The Froment description and

drawings help to elucidate the specification and the es-

sential features of the Froment process can be defined

as follows : The process starts with an ore pulp con-

sisting of powdered ore in water. The first step in the

process is to add a suitable oil so as to unite the sul-

phide particles into what Froment calls ''spherules" or

what Sulman & Picard call "flocks". These are little

masses of metallic sulphides moistened by oil and as

stated by Froment they are at the first stage of the pro-

cess imprisoned in the gangue. The next stage of the

Froment process consists in liberating a gas in this

mass, and Froment proposes to do this by the action

of sulphuric acid on calcite or the like. The object of

this second step is that the bubbles of carbonic acid

shall attach themselves to the oily flocks of mineral

and buoy them up to the surface. The third step in the

Froment process consists in the separation of the con-

centrates from the oil in a hydraulic press or filter press

whereby Froment states that a very large proportion

of the oil used can be recovered. The fourth step in
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the process is the re-admission of the recovered oil into

the cycle of operations. Froment's concentrate accord-

ing to his process was to be removed from the filter

press in the form of cakes.

In the light of the Froment British Patent No. 12,-

778, of 1902, and the Froment drawings and instruc-

tions which have been introduced in evidence in this

case, I should proceed to apply the Froment process

to a sulphide ore containing five per cent, calcite in the

following manner, but I do not know that I should

achieve any measure of success.

I should crush the ore to 120 mesh, and remove the

slimes therefrom by a de-sliming process. The pow-

dered ore and water, in the proportion of 2^ kilo-

grammes of ore to 6 litres of water, would then be in-

troduced into a mixing device. Assuming that the ore

contained 30% of metalliferous matter, I should add

engine oil to the extent of 56 pounds per ton of ore.

The mixing device would then be put in operation until

the sulphide particles had formed the required flocks

with the oil. Froment, in his drawings and instruc-

tions, stated that the mass at this stage should be run

into special vessels for holding the oiled ore. In any

case the oiled pulp would be introduced into a second

vessel in which the oiled ore would lie at the bottom,

and this vessel would be filled with water. Means

would be provided in this second vessel for introducing

sulphuric acid, and means would also be provided for

turning over the oiled ore at the bottom of the ves-
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sel, to allow the sulj^huric acid to get access to the

ore. It is in this vessel that the most important step

in the Froment process is intended to take place. The

intention is that the sulphuric acid acting on the cal-

cite shall evolve bubbles of carbonic acid, which will

attach themselves to the oily flocks of mineral and

buoy them to the surface, and from my experience I

should expect tliat some of the flocks would, in fact,

be raised in this way. To carry out Mr. Froment's

instructions, the floating materials should be removed

and introduced into a filter press, to squeeze out the

bulk of the oil, leaving the product of concentration in

the form of cakes. I have never carried out such an

operation as I have described, although I have tried

the Froment process on a small experimental scale in

the laboratory. The process is a very difficult one,

and at various stages it requires great care. In the

first place, the formation of the oily flocks or spher-

ules of mineral and oil requires a good deal of adjust-

ment, although my own experience has been that with

ores containing thirty per cent., forty per cent., or

fifty per cent., of mineral contents, the proportions of

oil specified by Froment in the description put in

evidence are such as to produce these oily flocks. As

pointed out in Froment's specifications, there is also

a proportion to be sought for a given ore and lime-

stone, because in the Froment process it is import-

ant that the carbon dioxide shall be evolved from the

sunken mass of ore in just such a way as will enable



Butte & Superior Mining Company. 427

William Henry Ballantyne.

the gaseous bubbles to attach themselves to the oily

flocks and bring them up to the surface. Again, when

the oiyly flocks come to the surface, there is in practice

a good deal of difficulty, because the bubbles of car-

bon dioxide frequently burst, and let the flocks of min-

eral sin^ again. The process is one which, in my
opinion, could not efficiently be carried into practice.

It requires too many fine adjustments; the quality of

oil necessary is prohibitive; the quality of acid neces-

sary would be a very serious item on the large scale if

the margin of profit were comparatively low; the

filter press operation, in my opinion, would not be

effective, and the adjustment of the amount of cal-

cite and of its decomposition is also, in my opinion,

too difficult for practical operation.

Even on the laboratory scale I have never experi-

mented with an ore containing five per cent, of cal-

cite, so that I cannot say what would happen in the

operation above described. I have never come across

an ore upon which the Froment process was tried with-

out the use of added calcite.

77 x-Q. The froth produced in the operation of the

so-called agitation froth process is composed, is it not,

of a large number of bubbles, more or less covered

with the metallic sulphide particles of the ore?

A. In answering this question I shall have to make

statements bordering on theory, and I am, therefore,

expressing only my opinion. It is known to students

of molecular physics that a persistent froth of air
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and water cannot be produced unless the water films

are contaminated. In my opinion the froth produced

in the operation of the agitation froth process set

forth in the patent in suit is composed of bubbles of

air, the walls of which consist of water contaminated

with myriads of particles of very finely divided sul-

phides, and the surface tension relationship between

the sulphide particles on the one hand, and the water

and air on the other hand, has been altered by the

minute trace of oleic acid or other oil. An inspection

of the agitation-froth shows that the walls of the

bubbles are contaminated by these sulphide particles;

and it is a fact that the agitation-froth process operates

most effectively when a large proportion of the sul-

phides is in the form of slimes; that is to say, when

a large proportion of the sulphides will pass through a

screen of 150 or 200 meshes to the linear inch. It is

noticeable in the agitation-froth process that the sul-

phide particles still retain their natural appearance,

and they are not in the form of flocks.

78 xQ. In any event, the froth formed as a result

of the operation of the so-called agitation-froth process

consists of bubbles, the walls of these bubbles being

formed of water contaminated by or containing metal

sulphide particles, the formation of such sulphide-

bearing bubbles being promoted by the oil present. Is

this not correct, disregarding for the moment any scien-

tific discussion of the minutiae of the matter ?

A. This is correct, and it is a remarkable fact
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that this characteristic agitation froth can only be pro-

duced by the process described in the patent in suit, so

far as I am aware.

79 x-Q. Froment in his British patent states that the

bubbles of the gas become covered with an envelope

of sulphides. Isn't this expression a pretty fair des-

cription of the so-called agitation-froth which is formed

of bubbles, the walls of which are composed of water

containing metal sulphide particles?

A. No. In the first place in the passage referred

to, it is the bubbles of the liberated gas, namely the

carbonic acid gas, to which Froment refers. In the

second place it is not suggested in the passage from

Froment's specification that the bubbles have walls

consisting of water-films, and there is certainly noth-

ing in Froment's specification suggesting a froth in

any way resembling the agitation froth produced by

the process of the patent in suit. In my opinion a con-

fusion has arisen in the specification of Froment.

When the Froment process is tried with a test tube,

the carbonic acid gas is confined within a narrow

space. Such flocks as are floated are caught on the

top of the rising body of gas and so one frequently

finds a layer of carbonic acid gas bubbles which are

clean and which have of course water walls, and above

that an envelope of the sulphides which are in the form

of oily flocks. The bubbles of carbon dioxide actu-

ally in contact with the oily flocks have in my opinion

walls of oil. When the Froment process is carried out
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on a larger scale as in the experiment described in the

testimony of Mr. George A. Chapman the oily flocks

rise away from the ore individually with bubbles of

carbon dioxide gas attached to them and in such cases

also, in my opinion, the walls of the bubbles of carbon

dioxide are oil. It goes without saying that in no case

in the Froment process is a froth produced consisting of

bubbles of air, the walls of which are water films con-

taminated by myriads of individual sulphide particles

which are not ''moistened" with oil, as is the case in

the agitation froth. I am also of opinion that in the

case of a document like Froment's British Patent

specification Xo. 12,778 of 1902, one cannot obtain a

proper idea of the process which the patentee intends

to disclose by selecting out and reading a short pas-

sage divorced from its context, but that to appre-

ciate the process one must see what the whole inten-

tion of the patentee is and, if possible, what he actu-

ally does when the process is reduced to practice.

80 x-Q. Will you state what your reasons are for

your conclusion that the operation set forth in XQ.

74 would not conform to the procedure directed in the

Froment British Patent 12,788 of 1902?

A. The operation set forth in 74XQ. is not the

Froment process and would not conform to the proced-

ure directed in the Froment British Patent X^'o. 12,778

of 1902 for the following reasons:

In the first place, the amount of oleic acid neces-

sary to cause the production of a froth in such an opera-
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tion would be one and a half to two pounds of oleic

acid per ton of ore. Such a proportion would not in

any sense conform to the Froment procedure. Such a

proportion of oleic acid as would cause the production of

a froth would not cause the production of spherules or

flocks of metallic sulphides as required by Froment, in-

deed such proportion would not "moisten" the sulphides

at all.

In the second place, if the mixture were agitated

sufficiently to bring about effective contact with the

metalliferous particles of the quantity of oleic acid

necessary to cause the production of a froth, and if

the sulphuric acid were present, a reaction would take

place between the sulphuric acid and the calcite in the

agitating vessel and the carbonic acid gas would almost

completely escape so that there would be substantially

no calcite or no sulphuric acid in the pulp when it

reached the spitz box, or in other words the essential

characteristic of the Froment process, namely the libera-

tion of CO^ in a mixture of gangue and imprisoned

spherules of oiled sulphides would never take place.

In the third place, I do not know that an ore con-

taining five per cent, of calcite would necessarily give

the Froment phenomenon at all.

In the fourth place, if the agitation were carried

out in such a way as to introduce air into the pulp as

in the agitation froth process, an agitation froth would

be produced.

In the fifth place, my experience is that the Froment
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process cannot be carried out by agitating the mixture

of the kind described in an agitating vessel and then

running the pulp out into a spitzkasten.

In the sixth place, such a quantity of oleic acid as

would cause the production of a froth could not con-

ceivably be removed from the concentrates by a filter

press and readmitted into the cycle of operations. The

amount of oleic acid necessary to produce a froth is

so minute that it cannot be seen under a microscope;

it is not apparent to the touch. In my opinion a

filter press would leave on the concentrates a very

much larger quantity of oleic acid than is necessary

in the first instance in the operation referred to.

Adjourned to Tuesday, September 3d, 1912, at

10:30 A. M., at the same place.

London, September 3d, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Mr. Ballantyne continued:

81 x-Q. With reference to the first reason set forth

in your answer to cross-question 80 why the opera-

tions there referred to would not conform to the pro-

cedure directed in the Froment British Patent No.

12,778 of 1902, I invite your attention the the fact

that Froment directs the use of a thin layer of ordinary
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oil and to the further fact that in the Froment in-

structions of record Froment refers to the advisability

'of varying the quantity of oil and mentions an amount

equal to one per cent, (whether the one per cent, is

to be figured upon the ore as an entirety or upon

the metalliferous content is not explicitly stated). In

view of these statements appearing in Froment's Patent

and instructions, do you not think that a metallurgist

would in the exercise of ordinary common sense vary

the quantities of oil in order to secure the maximum

flotation of valuable mineral in the manner that a

metallurgist would likewise vary the quantity of oil

used in the operations set forth in the patent in suit?

A. In 1902, the "oil process of ore concentration"

referred to by Froment was the Elmore bulk-oil pro-

cess which was the only one publicly known or tried

on the commercial scale, and in that process the layer

of oil added v/as ver)^ thick and amounted to from

100 to 300 per cent, on the ore. The Elmore bulk

oil process • was tried at the Traversella Mine in

Italy where Mr. Froment was the engineer and it is

clear to me that Froment wished to use a smaller

quantity of oil than Elmore did.

With regard to the direction in Froment's specifica-

tion to use a thin layer of ordinary oil, this direc-

tion refers to an experiment in a test tube. I notice

that Froment suggests the use of a few drops of

sulphuric acid but does not suggest the use of merely

a few drops of ordinary oil, but "a thin layer" of or-
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dinary oil. I have frequently tried the Froment

process in a test tube and I find the thin layer of

oil amounts to not less than about 5 per cent, on the

weight of ore (that is 112 pounds of oil per ton of

ore).

I have also found that in a test tube experiment such

an amount of oil is in fact necessary to cause the sul-

phides to be moistened by the oil and to unite into

the flocks or spherules required in the Froment pro-

cess. Turning for a moment to the agitation-froth

process I point out that no metallurgist would ever

think of adding a thin layer of ordinary oil to the

pulp in that process. It would be ridiculous to at-

tempt to carry out the agitation-froth process in a

test tube by additions of the type suggested in the

Froment test. Assuming that the test tube contained

ten grammes of sulphide ore, the amount of oil neces-

sary to give the proportions required for the agitation-

froth process would be one-fifth of a drop or less, an

addition which of course is out of the question.

It must be borne in mind that the proportion of oil

used in the Froment process must be such as to pro-

duce the spherules or flocks of sulphides moistened

with oil and in my experience, with the ores I have

tried, the amount of oil necessary for the Froment pro-

cess varies from about twenty-five times to about

forty times the amount of oil necessary in the agita-

tion-froth process, and in any case the quantity of oil

necessary for the Froment process is always many
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times the quantity required for the production of an

agitation froth. Turning to the Froment instructions

of record it is clear that Froment recommends that

the quantity of oil should be to some extent varied

in proportion to the metalliferous contents. I have

not tried the Froment process on ores containing less

than 10 per cent, mineralization and as far as I am

aware the process has not been tried with such ores,

but taking ordinary ores with a mineralization of

from 10 per cent, up to 50 per cent, the proportion of

oil recommended by Froment in his instructions varies

from 44.8 pounds of oil per ton of ore containing

from 10 to 15 per cent, mineralization, up to 78.4

pounds of oil per ton of ore containing 40 to 50 per

cent, mineralization. I am strongly of opinion that

these proportions could not be reduced within the limits

of the Froment process. In view of these statements

appearing in Froment's Patent and instructions, I am

satisfied that a metallurgist would in the exercise

of ordinary common sense use the quantities of oil

necessary for the formation of the flocks or spherules

which are in my opinion the quantities recommended

by Froment.

Turning to the agitation-froth process described in

the Patent in Suit. It is clearly stated on page 1

line 96 ''the minimum amount of oleic acid which can

be used to effect the flotation of the mineral in the

form of a froth may be under 0.1 per cent of the ore;

but this proportion has been found suitable and
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economical." This statement clearly directs the

metallurgist to use 2.24 pounds of oil per ton of ore

or less and my experience is that 2 pounds or one

and a half pounds of oil per ton of ore is an ideal

standard for the agitation froth process. In the agita-

tion-froth process the minute trace of oil added is not

proportioned to the metalliferous constituents of the

ore. In my opinion a metallurgist in putting into

operation the agitation-froth process would start with

0.1 per cent, of oleic acid on the ore, and this would

probably give him a good result. If he found that

there was a tendency for some of the metalliferous

particles to agglomerate together and sink he would

reduce the quantity of oil from say 2 pounds of

oil per ton of ore down to say 1^ pounds of oil per

ton of ore.

Apart from these considerations as to the proportion

of oil used which bring out fundamental distinctions be-

tween the Froment process and the agitation-froth

process, I wish to say that no fanciful or imagined

variations in the quantity of oil necessary in the Fro-

ment process could possibly convert the Froment process

(which depends upon certain phenomena) into the agi-

tation-froth process which depends on a very unique,

characteristic and entirely distinct phenomenon.

Referring again to the first reason set forth in my

answer to 80 x-Q., the quantities of oil necessary in

the Froment process would be quite unsuitable to cause

the formation of an agitation-froth.
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82 x-Q. Suppose you were treating an ore containing

five per cent, of zinc sulphide, the rest of the ore be-

ing gangue of such a character as not to interfere with

the flotation of the blende, and that you used suitable

oil in quantity equal to 1 per cent, by weight of the ore,

agitated the pulp in a suitable apparatus, such as a Gab-

bett mixer, it being presupposed that the ore contains

either naturally or by addition thereto one per cent, of

calcite, and that sufficient sulphuric acid has been add-

ed to react with all of the calcite, that after agitation

the Gabbett is stopped and the blende allowed to float,

would not each step so performed be in accordance with

Froment's patent as directed in lines 33 to 39 page 2

of the British Specification, except for the adjustment

of the quantity of calcite and oil to the figures mentioned

in his instructions. My question is not directed to as-

certaining what results would be obtained by this op-

eration, or what form of float would be secured but is

directed towards ascertaining whether the steps set

forth in the question, irrespective of the result pro-

duced, would not conform to Froment's British Patent

and instructions as defined in the preceding part of the

question?

A. The last sentence of your question contains sug-

gestions with which I entirely disagree. For example

the agitation-froth process does not consist in a series of

steps but embodies, as I have stated, a unique and very

remarkable phenomenon. In short, the agitation-froth

phenomenon is produced by agitating the ore pulp with
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a minute trace of oleic acid or other suitable oil so as to

form the agitation-froth, and the proportion of oil rec-

ommended in the Patent in Suit is 0.1 per cent, on the

ore or less. Again, the suggestion that the results ob-

tained are not to be taken into consideration seems to

me to be extraordinary because, leaving out of consid-

eration the particular operations referred to, it is obvi-

ous that if a certain operation results in the formation

of the agitation-froth, the operation is the agitation-

froth process; whereas on the other hand if a certain

series of steps results first in tlie formation of the

Froment spherules, results secondly in the generation

of CO2 which removes these spherules from the gangue

in which they are imprisoned, and floats them to the

surface of a pulp, and yields a concentrate from which

the oil, or the larger proportion thereof can be squeezed

out in a filter press, it is obvious that the Froment

process would be used. Putting briefly my objection

to the last sentence of your question, both in the Fro-

ment process and in the agitation froth process, the

phenomena or phenomenon, or the operation leading

thereto cannot be intelligently considered entirely irre-

spective of the results produced.

I also wish to enter a protest against the suggestion

contained in the first part of the question. When an

important patented invention has been made, reduced

to practice, and well-established, it is a common thing

to take patent specifications relating to earlier sugges-

tions which have not come to anything, and by piecing
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together various suggestions from these old documents

and applying to these the expert knowledge and experi-

ence gained from the later and successful invention, to

attempt to produce something which would bear some

relation to that later and successful invention, and any

such suggestion seems to me very improper. For ex-

ample, in your question it is suggested that the opera-

tion shall be carried out in a Gabbett mixer, and if this

were done in such a way as to beat air into the mixture

the operation would be quite inconsistent with the Fro-

ment process. I have not tried any experiments with

an ore containing five per cent, of zinc sulphide. Fro-

ment's specification and instructions do not suggest the

application of his process to such an ore, and Froment's

specification does not specify the amount of oil to be

used with such an ore, except that the amount of oil

must be sufficient to form the spherules of sulphides

moistened with oil which after the first stage of the

process are imprisoned in the gangue.

Now answering your question more specifically the

steps which you suggest would not be in accordance

with the passage in Froment's specification referred to

nor would they be in accordance with the obvious inten-

tion of Froment in his specification. The various con-

stituents of the mixture being all agitated together in

the Gabbett, I should expect that the first thing would

be that the sulphuric acid would attack the calcite, and

evolve CO2, which would be beaten out of the pulp or

washed out by the constant stream of air which comes
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into and out of the pulp during the Gabbett agitation.

The quantity of oil being about ten times the amount

necessary for the production of an agitation-froth (that

is to say ten times the amount stated in the Patent in

Suit to be suitable and economical). I should next ex-

pect that the oiled sulphides would agglomerate together

into little loose fiocculent masses. The beating in of air

in the Gabbett would, in my opinion, effect an air-attach-

ment to some of these fiocculent masses ; and when the

agitation is stopped I should expect that the great bulk

of the fiocculent masses of oiled zinc sulphide would sink

with the gangue and possibly there would be a little float-

ing oily matter, some floating flocks with air-attach-

ments.

It is fundamental to the Froment process that when

the spherules or flocks of oiled sulphides have been

formed and are imprisoned in the gangue, carbon di-

oxide shall be liberated in that mass in just such a way

that the bubbles of CO2 shall attach themselves to the

spherules and buoy them up to the surface. No such

phenomenon could take place in the operation set forth

in your question. I should say that the operation would

be a wasteful and ineffective way of producing a large

amount of agglomeration of sulphides which would

mostly sink. Again it is a feature of the Froment pro-

cess that the oil shall be squeezed out of the concen-

trate and returned to the cycle of operations. I am of

opinion that this step could not be effectively carried

out after the operation you have defined.
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One per cent, of ordinary oil such as the oil used in

1902, namely, engine oil, which is a residuum oil, would

not form the -thin layer required by Froment.

Froment's intention in stating a proportion is to be

sought for a given ore and limestone is clearly that the

proportion used and the series of operations shall be

such that when the oil spherules are resting at the bot-

tom of the vessel imprisoned in the gangue the genera-

tion of CO2 shall then take place in that mass in just

such a way as to obtain attachments of CO2 to the oily

flocks for the purpose of floating them ; as I have stated

this is difficult to obtain and it would would be absurd

to attempt to bring about such a method of separation

by mixing all the re-agents and agitating them in a

Gabbett or cone mixer.

By Mr. Scott: The answer of the witness is ob-

jected to as argumentative and irresponsive. This

objection is made with respect to the following

statements among others. The dissertation upon

what the "agitation-froth process" does or does not

consist in, beginning with the words *'For ex-

ample * * ;" the sentence beginning "Again, the

suggestion * * " is irresponsive and evasive; the

reference to a filter press is irresponsive and

volunteered; the passage beginning 'T also wish

to enter a protest * * " is wholly argumentative

and irresponsive, being merely the witness's argu-

ment at large upon what he thinks takes place
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under certain circumstances in patent suits. The

passage beginning "The various constituents * * "

is irresponsive and volunteered in that the ques-

tion is limited to asking whether certain steps or

operations irrespective of their results would be in

accordance with Froment's Patent and instruc-

tions, and the same criticism applies to the ensuing

remarks upon what the witness should expect.

83 x-Q. Froment, in his instructions, refers, does he

not, to the treatment of an ore containing up to five

per cent, of metals, and the ore referred to by me as

containing five per cent, of zinc sulphide falls within

Froment's reference to an ore containing up to five

per cent, of metal, does it not?

A. The passage in Froment's instructions relates to

ores containing metallic matter such as copper and lead.

His instructions and his patent specification do not in

fact mention zinc, but this is an unimportant matter

because the Froment process has in fact been tried with

zinc ores. The answer to your question is yes.

84 x-Q. In connection with an ore containing up to

five per cent, of metal Froment in his instructions speci-

fies the use of one per cent, of oil, does he not?

A. Such a suggestion does occur in the Froment in-

structions, but so far as I am aware the suggestion

is not based upon any practical results and I personally

have not experimented with a zinc ore of the low min-

eralisation referred to in your preceding question.
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By Mr. Scott: All of the answer after the word

''instructions" is objected to as irresponsive and

volunteered.

85 x-Q. Froment describes the use of a mineral acid

such as sulphuric acid as part of the process set forth

in his patent, does he not?

A. Froment describes the combined use of a gramme

of limestone and a few drops of sulphuric acid in the

test tube experiment.

86 x-Q. And Froment in his patent describes the ad-

mixture of the ore, limestone, water, acid and oil be-

fore agitation, does he not?

A. Froment in his patent suggests a test in a test

tube, in which test, ore, limestone, water, acid, and a

thin layer of ordinary oil are introduced into the test

tube, and the mixture then agitated for a brief space.

87 x-Q. You have frequently used the expression or

an expression equivalent to the following: Agitated so

as to introduce air. Is there any kind of agitation that

would cause efficient contact of oil in quantities as low

as one per cent, of the ore with the metalliferous min-

eral particles of the ore, that would not cause air to be

entrained in the liquid?

A. Except by using extraordinary expedients such as

an agitation vessel in vacuo, or an agitation-vessel com-

pletely closed and completely filled with pulp I cannot

at the moment suggest any kind of agitation for the

purpose referred to, that would not cause air to be
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entrained in the liquid, but I have not tried any experi-

ments for the purpose of oiling an ore in a pulp without

entraining any air into the pulp.

88 x-Q. Now referring to Complainants' Exhibit

Froment Plan and Complainants' Exhibit Froment De-

scription I invite your attention to the fact that Fro-

ment states that the vat designated by the letter B is one

and seveiiie^lEs meter in diameter and .5 meter deep.

And that according to ithis scale the agitating vessel or

mixer designated by the letter A would have a diameter

of approximately one meter, that Froment states in his

description that the agitating vessel A contains two

stirring devices which work in opposite directions at

about three hundred revolutions per minute. I ask you

whether the operation of such stirring devices in Fro-

ment's agitating vessel A would entrain air into the

liquid contained therein and cause the entrained air to

efficiently contact with the mineral particles contained in

the liquid?

A. So far as I am aware a plant following the Fro-

ment drawing has not been made to the scale you men-

tion. It is in evidence that an experimental plant on a

smaller scale was received by Minerals Separation Ltd.

from Mr. Froment, but I did not see it. It is impos-

sible for me to say whether air would be entrained in

the agitator referred to. As the meaning of the word

"entrained" is not very definite, I may say that in my

last answer I used the word ''entrained" meaning that

the air would be drawn into the liquid; of course, nor-
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Qially the air would come out again and the question

whether any air wouJd remain in an agitated liquid de-

pends on other considerations. In my opinion in the

;first agitator of the Froment apparatus air would pass

'into the pulp and out again.

89 x-Q. Is the first agitator of the Froment appa-

ratus in any respect different from what you term the

cone mixer in respect to the action of drawing air in and

permitting or causing said air to pass out again?

A. Never having seen the first agitator of the Fro-

ment apparatus, I cannot say.

90 x-Q. With the apparatus which you term the cone

mixer, is it your opinon that air is drawn in and then

forced or permitted to flow out again?

A. When the cone mixer is used in the conditions set

froth in the patent in suit, air is draw^n in and then

forced or permitted to flow out again in enormous quan-

tities.

91 x-Q. In what way have you determined this as a

matter of fact, by what mode of observation or test?

A. As an example of numerous tests which are con-

clusive on this point, I have put the cone mixer into op-

eration for one or two seconds, using vigorous agita-

tion when the cone mixer has contained plain water and

other liquids or pulps, and I have seen the air bubbles

scouring through the water even in this short time.

92 x-Q. You have stated that in trying the Froment

process in a test tube, you find that a thin layer of oil

amounts to not less than five per cent, on the weight
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of ore. Does not the relation between the amount of

oil forming the layer and the weight of the ore depend

upon the shape of the test tube? If the test tube hap-

pened to be a long, narrow test tube, would not the per-

centage of oil to ore be much smaller than if you used

a very wide test tube?

A. I have already stated that I consider that Fro-

ment's expression "thin layer," is used in contradis-

tinction to the well-known thick layer in the Elmore

process. In my opinion, the test tube experiment sug-

gested in Froment's specification is quite insufficient to

disclose any method of ore concentration. I have tried

the test and used an ordinary test tube suitable for tak-

ing the mixture suggested, and my previous answers

were based on these tests. It is obvious that in a specially

narrow test tube the quantity of oil would occupy a

greater thickness or height than in an ordinary test

tube.

93 x-Q. In a narrow test tube, would not a smaller

quantity of oil make a thin layer than would be neces-

sary to make a thin layer in a test tube of greater di-

ameter ?

A. Yes.

94 x-Q. If you were to use a test tube of ^ of an

inch in diameter and one 1^ inches in diameter, would

not the relation between the amounts of oil necessary

to constitute a thin layer be approximately in the ratio

of 1 to 4?

A. To constitute a layer of the same thickness, yes.
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I have not got my test tubes here, but I think they are

j4 of an inch or J^ of an inch in diameter.

95 x-Q. Wouldn't the quantity of oil necessary to

form, a thin layer upon the liquid in a test tube also be

governed largely by the degree of viscosity of the oil

used ?

A. Yes. Froment used the ordinary oil in use in

1902, namely, engine oil which is a mineral oil residu-

um, and that was the oil used in my test. It is obvious

from the preceding answers that the suggestion con-

tained in Froment's specification of a test in a test tube

is utterly inadequate to give any sufficient disclosure of

the quantity of oil to be used.

96 x-Q. Do you find the word ''flocks" anywhere in

the Froment specification or in the Froment description ?

A. No. It would have been more correct in my an-

swers to have adhered throughout to the expression

"spherules" employed by Froment. The essential first

step in the Froment process is to form little masses of

sulphides moistened by oil and throughout my evidence

I have used the word "flocks" in the sense of these little

oily masses only.

97 x-Q. Did you use the word "flocks" in the sense in

which it has been applied to the particles formed at one

stage of the Cattermole process?

A. I did, but the little oiled masses of mineral in

the Froment process contained more oil than the flocks

in the Cattermole process. I know this because it is

impossible to squeeze any oil out of the Cattermole ag-
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glomerations of flocks, where as the little oily masses

in the Froment processes were, according to his direc-

tions, to be collected together and squeezed to remove oil

for re-use.

98 x-Q. In operating under these conditions where

Froment directs the use of oil equal, say, to one per

cent, of the ore, would you be able to squeeze the oil out

of the particles formed?

A. Yes. If the ore contained one per cent, of metal,

the concentrates, if it were perfect, would contain one

hundred per cent of oil. If the ore contained 2 per cent,

of metal the concentrate would contain 50 per cent, of

oil, and so on. As a matter of fact, in the Froment

process the concentration is anything but complete and

the concentrate is A^ery oily. In my opinion, by squeez-

ing such a concentrate, the proportion of oil could be

reduced to about 10 per cent, to 8 per cent.

99 x-Q. You answer upon the theory that that all

of the oil becomes attached to the metalliferous par-

ticles, do you not?

A. I answer upon the theory that all of the oil either

becomes attached to the metalliferous particles or

floats.

100 x-Q. Would this be the case also in what you

term the agitation froth process ?

A. The proportion of oil used in the agitation-froth

process is one and a half pounds or two pounds per ton

of ore (i. c; about 0.1 per cent, or less as recommended

in the patent in suit). This is a very minute quantity
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and in my opinion the oil furnishes a microscopic film

on the sulphide particles. In the agitation-froth process

it is a fact that practically all of the oil becomes at-

tached to the metalliferous particles, but the cjuantity is

so small that it cannot be seen under the microscope.

101 x-Q. Is this process that you call the ''agitation-

froth process" the process defined and claimed as I un-

derstand by yourself, in the United States Patent 835,-

120 in suit?

A. Yes.

102 x-Q. Then this so-called agitation-froth process

even by the terms of that patent may be conducted im-

der some circumstances at least, by the use of an amount

of oil equal to practically one per cent, by weight of the

ore, or to conform to the precise directions of the pat-

ent, less than one per cent, by an amount infinitely

small, say .9999 per cent. This last amount of oil

would be a fraction of one per cent, w^ould it not, as

contemplated by the patent?

A. In my opinion the operation of the agitation-

froth process is defined in the clearest possible terms

in the patent in suit, and this remark applies particu-

larly to the quantity of oil to be used. It is a fact that

0.1 per cent, of oil on the weight of ore is a suitable and

economical quantity to use for the production of the

agitation-froth, in the instance given in the patent and

in those instances where I have seen the process in use.

Less oil than this m.ay also in some instances be ef-

fectively used as stated in the patent in suit. It is fur-
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ther made clear in the patent in suit that the quantit

of oil used must not be such as to cause agglomeratioi

as in the Cattermole process. If a metallurgist used

quantity of oil sufficient to cause the sulphide particle

to agglomerate and sink, he would be using too much

oil for the process of the patent in suit; and further, ifj

a metallurgist was minded to carry out the agitation-

froth process as defined in the patent in suit, and if he<

used more oil than is necessary to produce the agita-

tion-froth, he would be doing something wasteful, and]

in ore concentration economy is of first-rate importance.'

The fact is that Sulman, Picard and Ballot found that

w^hen the proportion of oily substance was considerably

reduced from the Cattermole quantities, and after vig-

orous agitation of the pulp, the tendency of the froth

to form began; and when the proportion of oil was re-

duced to 0.1 per cent, they found that an efficient agi-

tation-froth was produced. I have never seen the agi-

tation-froth process successfully carried out by the use

of an amount of oil equal to practically one per cent, by

weight on the ore, and in my opinion 0.9999 per cent, of

oil would not be a proper quantity (that is to say, it

would not be a suitable and economical quantity), as

contemplated by the patent and would not therefore be

a suitable fraction of one per cent, as contemplated by

the patent.

103 x-Q. Referring now to the second reason given in

your answer to cross-question 80 why the operations set

forth in cross-question 74 would not conform to the pro-
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cedure directed in Froment's British Patent, you state

in effect that if the acid and calcite were present during

the agitation, the carbonic acid gas would almost com-

pletely escape so that there would be substantially no

calcite, or no sulphuric acid in the pulp when it reached

the spitz box. The agitation of the mixture contain-

ing ore, water, oil, calcite and sulphuric acid would

not constitute a departure from the directions contained

in the paragraph beginning on line 33, page 2 of the

Froment patent, would it?

A. The Froment patent in the passage referred to

merely suggests a test in a test tube which is of no real

use. The only document I have seen disclosing Mr.

Froment's idea of how to carry his process into effect is

that in evidence as Froment description. I have stated

that the operation suggested in 74 x-Q. is not the Fro-

ment process, and in this connection from and inconsist-

ent with the Froment process as set forth in the Fro-

ment description. 74 x-Q. stated that oleic acid is used

in a quantity to cause the production of a froth, and

also that when the pulp passed into the spitz box the

froth is permitted to rise to the surface.

In the agitation-froth process the time element or the

contact period is of great importance. The pulp in the

agitation-froth process contains a large proportion of

very finely divided mineral particles. It is fundamental

that the minute bubbles or films of air shall collect all

these minute sulphide particles. The time of agitation

necessary for this collection is the time element or con-
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tact period to which I have referred, and the froth can-

not properly be obtained or separated on the spitzkasten

until this time of agitation has been completed. During

.

this time there is beaten into and out of the pulp a quan-

tity of air many thousand times that which is includ-

ed ultimately in the froth, and during that time I am

satisfied that the carbonic acid gas would almost com-

pletely escape. Sulphuric acid and calcite cannot exist

together under the circumstances described; they are

bound immediately to react until one or other is com-

pletely destroyed, so that the carbon dioxide formed

disappears during the time interval I have referred to,

and I am satisfied that if the process were carried out

so as to form a froth, there would be substantially no

calcite or no sulphuric acid in the pulp when it reached

the spitz box.

104 x-Q. I presume it is your opinion that a compe-

tent metallurgist reading the Froment patent would un-

derstand that suitable apparatus was to be used in car-

rying out the process which Froment described?

A. A competent metallurgist reading the Froment

patent would see that it does not adequately disclose

any process of ore concentration, and certainly he would

require to find out how the process in fact was to be

carried out, and what apparatus was to be used. When

I negotiated for the purchase of Froment's patent, on

behalf of Mr. Ballot and his associates, I made it clear,

or it was made clear, that Mr. Froment would have to

give particulars as to how his process was to be carried
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nto effect, and what apparatus was to be used, and the

)articulars supplied have been put in evidence.

105 x-Q. When did you first see these particulars, by

which I understand you refer to the Froment plan and

Froment description ?

A. I actually saw them only quite recently, within

the last month, but in the latter part of 1903, in the

sarly part of 1904, and at various times since then, I

liave discussed the Froment process with my clients, and

[ have seen attempts made to carry it into effect, al-

though not in the apparatus supplied by Mr. Froment.

106 x-Q. From the testimony which has been given

in this case, and with which I understand you are fa-

miliar, I take it that the parties interested in Minerals

Separation, Limited, completed the purchase of the Fro-

ment British patent prior to receiving Mr. Froment's

description, plan and apparatus?

A. Yes.

107 x-Q. In the practice of the operation described in

paragraph beginning line 33, page 2, of the Froment

British patent you do not think that a competent met-

allurgist would, in the exercise of his professional in-

formation, adopt what you call a Gabbett or cone mixer,

or similar agitating apparatus for the purpose of giv-

ing effect to the process on a larger scale than could be

carried out in a test tube ?

A. I have tried the operation described in the pas-

sage referred to, and have never succeeded in obtain-

ing any useful result. I know exactly what a group
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of the most competent metallurgists, intimately ac-

quainted with everything connected with ore concen-

tration by oil, actually did in trying to put the Froment

process into practice. Their efforts have been briefly

stated in evidence by Mr. H. L. Sulman, Mr. A. H.

Higgins, Mr. George A. Chapman and other witnesses,

and I know that my clients and their assistants made

strenuous endeavors to get some useful results from the

Froment process, but without avail. As a matter of fact,

my clients did use a Gabbett or cone mixer for oiling

the ore in the Froment process ; that is to say, in place

of the first agitator in the "Froment Drawing."

108 x-Q. Is it your conclusion then that the use of

a cone mixer, or some similar known agitating mech-

anism, would naturally occur to a metallurgist as an in-

strumentality for carrying out the agitation directed

by Froment?

A. Certainly not. Messrs. Sulman, Picard and Bal-

lot were, to my knowledge, the first to introduce the use

of the cone mixer in the Cattermole process, and they

found that it was particularly suitable for oiling the

sulphides in an ore pulp. It is in evidence that this ap-

paratus, which was in my clients' laboratories, was used

in place of the first vessel or agitation vessel in the Fro-

ment plant. The Froment drawing and Froment de-

scription clearly show what did occur to Froment him-

self when he wished to carry his process into effect,

and in my opinion Froment was the best, if not the only,

judge, as to what the Froment process should be when

reduced to practice.
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109 x-Q. My question was not restricted to the cone

mixer, but included any well-known mechanical agi-

tator. Is it your idea that these competent metallurg-

ists, reading the Froment patent, would infer therefrom

that Froment recommended the commercial concentra-

tion of ores by the use of test tubes ?

A. No. My idea is that competent metallurgists

would do what my clients did, namely, obtain full par-

ticu'lars from Mr. Froment as to what his process really

was, and what apparatus was to be used, and also work

out by themselves as far as possible some method of

carrying the process into effect. It is clearly in evi-

dence what, in fact, was done.

110 x-Q. It is not your belief then that the cone

mixer was such a well-known apparatus to metallurgists

that its use would naturally occur to them as an instru-

mentality for carrying out the step of agitation of a

liquid mixed with other ingredients ?

A. If the Froment drawing and Froment instruc-

tions had been published, which they were not, the met-

allurgist would have been furnished by Mr. Froment

with the necessary information as to the type of agi-

tator to be used in the first stage of the Froment pro-

cess as defined in these instructions. It is quite impossi-

ble for me to say whether it would naturally occur to

a metallurgist to substitute for Froment's first vessel

or agitator the well-known cone mixer or Gabbett, but I

know that Sulman, Picard and Ballott did use the cone

mixer both in the Cattermole process and in some of the
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tests of the Froment process in place of Froment's first

vessel or agitator.

Adjourned to Wednesday, September, 4th, 1912,

at 10:30, at the same place.

London, September 4th, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Cross-examination of Mr. Ballantyne continued:

111 x-Q. You have referred to Minerals Separation

having a patent for a process based on the separation

of oiled metalliferous particles from gangue by the oiled

needle effect. Will you please state what patent you

refer to?

A. I refer to the United States Patent 879,985

patented February 25, 1908, on an application filed

February 20th, 1905, and may add that the application

for this patent is referred to in the patent in suit on

page 2, lines 37-39.

112 x-Q. Did Minerals Separation Ltd. in their ef-

forts to apply the process of the Patent 879,985 use the

apparatus shown in that patent?

A. I have seen the apparatus illustrated in Figure 1

of that patent in use at the works of Minerals Sep-

aration Limited. Indeed, Figure 1 is a perspective view

of the actual apparatus, made by my firm's chief
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draughtsman from sketches made in my presence. The

same remark applies to Figure 2. In the case of Fig-

ures 3 and 4 I have never seen an actual apparatus of

this form although I have seen the process experimented

with on a rocking conveyor of curved form. The

bulk of the experiments along this particular line were

done in a cylinder of which I can supply an actual

drawing.

113 x-Q. Did Minerals Separation Limited use the

agitator and spitzkasten apparatus similar to that em-

ployed in the demonstrations made during the progress

of the suit of British Ore Concentration Syndicate

Limited against Minerals Separation Limited for the

production of the oiled needle flotation effect, described

in United States Patent 879,985?

A. No. The agitator and the first spitzkasten were

used to carry out the process of the patent in suit, name-

ly, for the production and separation of the agitation-

froth. Thereafter the tailings from the first spitz-

kasten were sometimes treated by some process involv-

ing the oiled needle effect as recommended in the pat-

ent in suit, but in so far as the agitation froth process

itself is so extraordinarily efficient, this subsequent

treatment of the tailings was superseded by the other

form of re-treatment recommended in the patent in suit,

namely, by the agitation-froth process itself, and this

latter procedure has been the constant practice of Min-

erals Separation for a long time.

114 x-Q. Then the demonstrations performed by
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Minerals Separation Limited during the progress of

the suit brought by the British Ore Concentration Syn-

dicate Limited were not intended to produce the oiled

needle effect, but were intended to produce the froth

effect. Is that right?

A. I cannot testify as to intentions. During these

demonstrations at times when the agitation-froth pro-

cess was working to its best purpose and effect, the agi-

tators and the first spitzkasten were producing and sep-

arating the agitation-froth. The tailings from the first

spitzkasten were not treated by further agitation, but

were merely exposed to air and allowed to come gently

to the edge or surface of the body of still water in the

second, third, and fourth spitzkasten; and on these

last three spitzkasten my opinion is that such float as

was obtained was due mainly to the oiled needle effect.

These last three spitzkasten to which I have referred

have been described in evidence. They do not enter

into the plant used for carrying out the process of the

patent in suit as described in that patent.

Thus, these last three spitzkasten showed the oiled

needle effect while the first spitzkasten at such times

as the agitation-froth process was properly in opera-

tion showed the agitation-froth.

115 x-Q. Is the apparatus referred to in your last

answer the same apparatus as referred to by the wit-

ness, Mr. George A. Chapman, in his reply to Question

54, and if so, will you either describe that apparatus in

words or if you can produce a drawing illustrating it?



Butte & Superior Mining Company. 459

William Henry Ballantyne.

A. The apparatus referred to is the same apparatus

as referred to by Mr. Chapman in his reply to 54 Q.

I produce a drawing illustrating it.

The Commissioner notes that the witness pro-

duces a drawing marked ''General Plan and Sec-

tion of Slimes Treatment Plant."

By Mr. Williams: The drawing referred to is

offered in evidence and marked "Complainants'

Exhibit Drawing Australian Model Plant."

116 x-Q. Will you please state the date of the suit

of British Ore Concentration Syndicate Limited against

Minerals Separation Limited during which the demon-

strations we have discussed took place?

A. The action commenced on the 10th of July, 1908,

and the demonstrations so far as I recollect took place

a few days previous to the commencement of the ac-

tion.

117 x-Q. You have stated that in 1902 the Elmore

Bulk Oil Process was the only one publicly known or

tried on a commercial scale. Was not a process tried

at Denver, Colorado, some time in the year 1889, and

reported in public newspapers, this process being report-

ed as utilizing oil for the flotation of sulphuret (sul-

phide) and chloride of silver?

A. You have handed me a photograph of an ex-

tract from "The Daily Herald Democrat," of Lead-

ville, Colorado, dated Wednesday, October, 1889, and

the extract states that experiments are being made with
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a bulk oil process for the concentration of dry silicious

ores.

118 x-Q. Is it not a fact that upon November 15th,

1890, the "Engineering and Mining Journal" published

an account of certain oil concentration operations stat-

ed to have taken place at Baker City, Oregon?

A. Yes.

By Mr. Williams: The two photgraphs pro-

duced by Defendant's Counsel, are, with his con-

sent, offered in evidence.

The publication first referred to is marked

"Complainant's Exhibit Fryer Hill Publication,"

and the other one is marked ''Complainants' Ex-

hibit Criley and Everson Publication."

119 x-Q. Is it not a fact that when sulphuric acid is

added to water, say in a test tube, it will combine with

the water and will not form a layer upon the water ?

A. Yes, the sulphuric acid dissolves in the water.

120 x-Q. So it would hardly be practicable or intel-

ligible to describe the amount of sulphuric acid to be

added to water in a test tube by stating that enough

sulphuric acid was added to foraii a layer, or a thin

layer ?

A. No.

121 x-Q. You have said that if Froment's process

were carried out in a Gabbett mixer in such a way as

to beat air into the mixer the operation would be quite

inconsistent with the Froment process. If Froment's
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process were to be carried out in the apparatus shown

in the Froment plan, using Froment's agitating or mix-

ing vessel with the two agitators revolving at 300 revo-

lutions per minute and this were to result in beating in

air, would this be inconsistent with Froment's pro-

cess?

A. I have not made this statement contained in the

first part of your question. The apparatus shown in

the "Froment plan" is intended to be used in the man-

ner described in the "Froment Description." The op-

erations set forth in the Froment description constitute

the method and the only method known to me in which

Mr. Froment intended that his process should be re-

duced to practice. The Froment apparatus comprises

several parts, two of which are the most important,

namely, the centrifugal mixing device and the vat with

coil. The only method of using the centrifugal mix-

ing device on the one hand, or the vat with coil on the

other hand, consistent with I^nment's process, is the

method set forth in the "Froment's Description." The

method of using the vat with coil is fundamental to the

Froment process. The vat with coil is filled with wa-

ter, at the bottom of which is a mass of ore in which

the little oily masses containing the sulphides are im-

prisoned. At this stage carbon dioxide gas is gen-

erated in a nascent state in this mass at the bottom of

the vat, the intention being that the bubbles of carbon

dioxide, as they are generated, shall attach themselves

to the little oily masses and buoy them to the surface
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This generation of carbon dioxide gas takes place im-

mediately, the sulphuric acid comes in contact with the

calcite. If a Gabbett mixer were to be used at this stage

of the Froment process so as to beat in air, say for two

and a half minutes, this would be utterly inconsistent

with the Froment process and would be entirely destruc-

tive of the Froment phenomenon. Froment having

given clear instructions that the mass of ore contain-

ing little masses of oil and sulphides is to be introduced

into a vat which is filled with water, and that carbon

dioxide gas is to be generated, that is to say, produced

into a nascent state in that sunken mass so as to allow

the nascent bubbles of carbon dioxide to attach them-

selves to these oily masses, and Froment having made

it clear that this sunken mass is to be slowly turned

over at the bottom of the vat to allow the oily masses

and attached bubbles of carbon dioxide to escape and

come to the surface, a metallurgist who would replace

this operation by a violent agitation such as is em-

ployed in the agitators of the agitation-froth process

would be deliberately departing from Froment's instruc-

tions, be deliberately destroying the essential part of

the Froment process, and would, in my opinion, be

doing something deliberately misleading and unfair.

On the other hand, if the Froment process as de-

scribed in "The Froment Description," a metallurgist

were to replace Froment's centrifugal mixing device

by a Gabbett mixer which introduced air in large quan-

tities, he would not, in my opinion, be doing anything
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inconsistent with the Froment process, and this is what

my clients did, with the full knowledge of what the

Froment process was. Or, if Froment's centrifugal

mixing device were used as described in the "Froment

Description," and if air were beaten into the centrifigual

mixing device, as in my opinion it would be, this would

not be inconsistent with Froment's process, but would

and does constitute the first step of the Froment process.

122 x-Q. Were Messrs. Sulman, Picard and Bal-

lot present at the demonstrations which were made by

Minerals Separation Limited in the presence of repre-

sentatives of the complainants during the progress of

the suit brought by the British Ore Concentration Syn-

dicate Limited against Minerals Separation Limited,

the demonstrations referred to being those I have pre-

viously made enquiry of you about.

A. I do not remember; but I think that Mr. Sul-

man was present during part of the time.

123 x-Q. When the Froment description and the

Froment plan were first seen by you were they accom-

panied by translations of the description and of the

writing upon the Plan, these being in French as I un-

derstand it, in the original ?

A. Yes. At the end of 1903, the originals were

received by my firm and translated by our chief trans-

lator, Mr. Mark Lvoff. They were then sent to Mr.

Ballot with the translations and when I said that I

checked the translations with the originals I meant that

I did so within the last month in order that I might

be able to testify that the translations were correct.
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124 x-Q. In what countries is the process set forth in

Froment's British Patent 12,778 of 1912, protected by

Letters Patent?

A. In England and Italy, I believe.

125 x-Q. You are quite positive are you not that the

Froment process is not patented in any other country

than England and Italy?

A. At the end of 1903, I made a search to see

whether any other patent applicationShad been made by

Mr. Froment except those in England and in Italy and

I found no others. I also heard from Mr. Froment

ind^ectly that he had not made corresponding applica-

tions in any other countries.

126 x-Q. Is Mr. Froment alive at the present time?

A. I am informed by Mr. Zanardo that he is dead.

127 x-Q. Were you present when certain demon-

strations of a flotation process were made on behalf

of Minerals Separation Limited before the officials of

the German Patent Office ?

Mr. Williains: Objected to as irrelevant and im-

material and not warranted by the direct examina-

tion. ,

' ::

'

A. I was.

128 x-Q. Tests were made at that time, were they

not, using different quantities of oil?

A. Yes. The agitation-froth process and the Cat-

termole process were both demonstrated.

129 x-Q. What quantities of oil were used in these

tests of these two processes?
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A. The quantities respectively recommended in the

attermole Patent and the Patent in Suit.

' 130 x-Q. I presume that these demonstrations with

'lifferent quantities of oil were made for the purpose

.)f illustrating the difference between the Cattermole

trocess and the flotation effect?

A. Yes, to show the difference between the Catter-

nole process and the agitation-froth process.

131 x-Q. Was the result of these demonstrations

uch as to induce the officials of the German Patent

Dffice to grant a Patent on what you term the Agita-

ion-froth Process?

A. The Patent Application had already been al-

lowed, after the process had been thoroughly explained

and I think demonstrated to the Patent Office Examin-

ers. The demonstrations at which I was present were

made in connection with an opposition made by Elmore

to the grant of the Patent. In the Opposition before the

Application Department the whole question whether

the patent application on the agitation-froth process

should be allowed in the light of the earlier German

Patent of Elmore was gone into and discussed in the

minutest detail in arguments lasting several months,

and the Application Department decided that the agi-

tation-froth process was entirely distinct from the El-

more process, and at this stage the opposition failed.

On appeal there was a hearing at which I was present

lasting for an hour or two, before a tribunal of five



466 Minerals Separation, Limited, et al., vs.

William Henry Ballantyne.

gentlemen, who in my opinion, had not the remotest

idea of what we were talking about. Evidence was

actually given to the tribunal by the opponents during

the argument, without even an offer to the -Applicants

of leave to deal with that evidence, and the Appeal De-

partment reversed the Decision of the Application De-

partment. I need hardly say that this procedure did

not incline me to the view that the agitation-froth

process has the slightest resemblance to the Elmore

process. The final result of these proceedings therefore

was that a German Patent was not granted on the agi-

tation-froth process.

132 x-Q. In the suit of the British Ore Concentra-

tion Syndicate Limited against Minerals Separation

Limited, referred to previously by us, Mr. Bertram I

Blount testified as follows, referring to the second ex

aimple given in the Everson Patent:

I
"2102. What have you done with regard to the

"second example?—I pursued the same course. I

"followed the prescription as faithfully as possible,

"and I tried it on several ores. I have got five be-

"fore me, Broken Hill Crude Ore, Broken Hill

"tailings, galena, calco pyrites and zinc from Bel-

"gium.

"2103. Did you get effective concentration?

—

"Very good. In some cases I got a high concen-

"tration.

"2104. Will you give one instance—the best

"instance?—The best instance that I can give is
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"the Belgian zinc ore. The metal in the ore was

''10.9 per cent; that is the original ore. That is a

"poor ore. I can go at once to the recovery of

"metal from that ore. The percentage of concen-

"trates was 38.5 per cent; one-tenth of the metal

"we got out, hut in a concentrated form. As to the

"concentrates itself the recovery was low, but the

"metal had risen from 10.9 per cent, in the original

"to 38.5 per cent, in the concentrates. It is not

"necessary to stop at at single operation. It could

"be repeated and the amount of concenl^^tes there-

"by increased.

"2105. But the degree of concentration was

"high? Yes. If I may take another illustration,

"galena, where I raised the whole content of the

"original ore, which was 50 per cent., up to 76.8

"per cent, at a single operation, and recovered at

"that single operation 61 per cent, of the total

"metal in the ore. That was galena.

"2106. Did you find that you succeeded in wash-

"ing away the sandy or the gangue particles as

"she describes ? Yes, they came away. The gangue,

"as it came away from the mass, which had been

"well triturated with water, was white and clean.

"2107. You have seen this description given of

"this specification in the 'Engineering and Mining

"Journal' ? Yes.

"2108. Do you find it is substantially correct?

"Allowing for the picturesqueness of the lay re-

"porter, I think it is very good."
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William Henry Ballantyne.

I understand that 'Mr. Blount in giving this testimony

did so as an expert witness for the defendant, Minerals

Separation Limited, and I ask you whether your state-

ment previously made in this deposition expresses your

conclusion, not^withstanding Mr. Blount's testimony

above quoted?

By Mr. Williams: The question is objected to

for the reason that it places upon the record of

this suit, without proper proof, thereof, a mere

fragment of a proceeding, which as appears from

the printed record from this testimony was quoted,

a long trial with a printed record of 445 pages.

A. Yes.

133 x-Q. Did you have any consultations with Mr.

Blount prior to his giving the testimony above quoted?

A. I Avas present at many consultations connected

with the suit, and Mr. Blount was sometimes present.

134 x-Q. At that time did you disagree with Mr.

Blount, as you apparently do now, upon the interpreta-

tion of the Everson patent or upon the possibility of

working the process set forth therein?

A. I took no part in the tests referred to by Mr.

Blount, and cannot testify as to them; for that reason

I could not criticise Mr. Blount's tests and did not dis-

cuss them with him. In my answer to 22 Q. I have

stated that in using the second example of the Everson

process in many cases I succeeded in getting the oil

with some sulphides in it to float off as the water over-
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flow. This was my experience prior to the date of Mr.

Blount's evidence and also subsequently. It is not for

me to say whether my experience is in disagreement

with Mr. Blount's views.

135 x-Q. Frequent mention has been made during

the progress of the testimony in this suit by the wit-

nesses, including yourself, to Mr. Theodore J. Hoover,

formerly General Manager of Minerals Separation Lim-

ited. Have you interviewed Mr. Hoover with a view to

ascertaining whether his testimony could be secured to

illuminate the matters in connection with which his

name has been mentioned?

A. No.

136 x-Q. Have you interviewed him for any pur-

pose since the taking of evidence in this suit com-

menced ?

A. Yes.

137 x-Q. Did you express to him any desire that he

should or should not testify in this suit?

A. I informed Mr. Theodore J. Hoover that one of

the objects of the present Commission was stated to be

that he, Mr. Theodore J. Hoover, should be called as

a witness on behalf of the defendant, whereupon Mr.

Hoover expressed the greatest astonishment, and vol-

unteered the statement that he could not and would not

testify on behalf of the defendant in this suit.

I expressed to Mr. Hoover my agreement with him

in his attitude, but beyond that I expressed no desire.

Cross-examination closed.
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Redirect-examination by Mr. Williams:

138 rd-Q. Was the interview with Mr. Theodore J.

Hoover of which you have testified at your solicita-

tion?

A. Certainly not.

139 rd-Q. You have said that Mr. Hoover said that

he could not testify on behalf of the defendant in this

suit. Can you shed any light on the exact meaning

of that expression, as a consequence of your talk with

him ?

A. Yes. Mr. T. J. Hoover stated that one reason

why he could not testify against the Minerals Separa-

tion Limited was that he had been their manager and

at all times an enthusiastic believer in the agitation-

froth process. He also stated that he now wished to

take no personal part in patent litigation, and he also

expressed himself to me as very indignant at much of

ithe evidence given on behalf of the defendant in this

suit.

By Mr. Scoff: Entire answer is objected to as

being hearsay testimony in that it admittedly con-

sists of nothing other than a repetition of state-

ments alleged to have been made by a third party,

who has not been produced for examination.

By Mr. Williams: It is submitted that the ques-

tion and answer are fully warranted by the cross-

examination, particularly 137 x-0.

140 rd-Q. I call your attention to 67 x-Q. and your



Butte & Superior Mining Company. 471

William Henry Ballantyne.

nswer thereto and ask you why you are not prepared

3 repeat the demonstration which defendant's counsel

ttempted to characterize in that question?

A. Because the apparatus referred to has long since

leen destroyed.

I 141 rd-Q. The Sulman and Picard Slide Machine has

>een referred to in this testimony. Can you testify as to

vhen you first had knowledge of this machine and as

o anything connected with the construction by Dear-

len and Company of such an apparatus, and -will you

dndly do so?

A. To the best of my recollection, I first saw the

Slide Machine at Sulman and Picard's Laboratory at

he end of 1909; at any rate, I was familiar with it at

he beginning of 1910. Messrs. Sulman & Picard used

to call it 'The Shear Gabbett" or "Shear Mixer." On

the 2d of March, 1910, Messrs. Minerals Separation

Limited rang up my firm and stated that they wished to

have some of these Shear Gabbetts made by a regular

maker of apparatus of this type. My partner, Mr. Ten-

nant, to my knowledge, recommended that our own

model maker, Mr. W. H. Dearden, should make them,

and Minerals Separation Ltd. accepted my partner's

suggestion.

Redirect-examination closed.

Deposition closed.

William H. Ballantyne.
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London, August 31, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

George Lockwood Morris, a witness produced on

behalf of the complainants, having been duly cautioned

and sworn, testifies as follows:

Direct-examination by Mr. Williams

:

1 Q. What is your name, age, residence and occupa-

tion?

A. George Lockwood Morris ; aged fifty-three ; resi-

dence, 44 Tregunter Road, South Kensington, Lon-

don, S. W. ; Office Manager of The Anglo Continental

Import and Export Company, 62 and 63 Basinghall

Street, London, E. C.

2 Q. During the latter part of 1909 and early 1910,

what was your occupation?

A. I was general manager of the Emu Smelting

Works, near Swanea m South Wales.
A.

3 Q. While you were thus employed, was a plant

installed for the concentration of ores, and if so, by

whom ?

A. Yes, by the Minerals Separation Limited.

4 Q. Without asking you particularly as to details,

but simply as to general appearances, do the drawings

''Complainants' Exhibit Drawing of 1909 and 1910

Agitation-Froth Plants" represent this plant so in-^

stalled?



473
Butte & Superior Mining Company.

George Lockwood Morris.

A. As far as I can see it seems identical.

5 Q. For what purpose was this plant used?

A. For producing concentrates for zinc smelting

purposes.

6 Q. What ore was concentrated in this plant?

A. Ore sent by the San Francisco Del Oro Mine,

Mexico.

7 Q. Was this concentration plant in your charge ?

A. No.

8 Q. In what form did the concentrates appear in

(the spitz boxes and in what form were they delivered

for the smelting furnaces?

A. In the spitz boxes they appeared to me to be all

of a froth and were delivered to me as a wet powder.

9 Q. About what quantity of concentrates, in total

amount, were delivered for smelting purposes by this

concentration plant ?

A. Approximately about 120 tons.

10 Q. Were, or were not, these satisfactory con-

centrates for this smelting operation?

A. Yes, they were satisfactory for the smelting

operation?

11 Q. What in general was the character of the

smelting operation or what process of smelting was

employed ?

A. It was the Picard Briquetting Process.

Direct-examination closed.
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Cross-examination by Mr. Scott:

12-xQ. Did you see the operation of the flotation

plant frequently at Emu?

A. Yes, I saw it frequently.

13 x-Q. Probably almost every day, if not every

day?

A. Probably.

14 x-Q. Did you take an interest in the flotation

plant, or was your observation merely casual?

A. I had no time to take much interest in it.

15 x-Q. Did you frequently observe the material in

the spitz boxes ?

A. Occasionally.

16 X Q. I presume you made no point of looking at

the contents of the spitz boxes with any particular fre-

quency or regularity, did you ?

A. No.

17 x-Q. Upon every occasion when you observed

the contents of the spitz boxes, that is when the plant

was in operation, was the liquid in the spitz boxes

completely covered with froth?

A. To the best of my recollection, yes.

18 x-Q. Was your interest in this particular part of

the plant sufficient to enable you to remember at this

date, with certainty, that the liquid in the spitz boxes

when the plant was in operation, was always covered

when you saw it with a foaming froth, as distin-

tinguished from a thin film?
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A. My interest would have been only sufficient

uring the latter part of the operation.

19 x-Q. Did you keep in touch with the operation of

he flotation plant sufficiently to know whether dif-

iierent kinds of oil were used at diffirent times?

A. I cannot say. I believe different oils were at

;he works, but whether they were used, I cannot say.

20 x-Q. I do not suppose that at this time you have

any definite recollections of the manner in which the

flotation plant was working on the 23d and 24th Feb-

ruary, 1910?

A. I could not say.

21 x-Q. Do you remember of meeting Mr. Hyde

at the Emu Plant?

A. I do remember the gentleman coming down

there.

22 x-Q. He came down with Mr. T. J. Hoover, did

he not?

A. Yes.

23 x-Q. I do not suppose you now can remember

whether the liquid in the spitz boxes was or was not

covered with a froth as distinguished from a mere thin

film upon the days when Mr. Hyde was at Emu?

A. No.

24 x-Q. About what was the capacity of your

smelting plant at Emu ?

A. We used to smelt about 4 tons of concentrates

in the furnace per day.

25 x-Q. Were there periods of, say a week or more,
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when you operated the smelter continuously at the

rate of four tons per day?

A. Yes.

26 x-Q. \\^hat was about the longest continuous

period, according to your recollections, that you op-

erated the smelter at the rate of four tons of concen-

trates per day?

A. I never stopped once I commenced. To treat

this tonnage would take about thirty days.

27 x-Q. Was the plant, including both the flotation \

and smelting sections, operated as a money-making en-

terprise or for the purpose of experiment?

A. The smelting process was to prove a commercial

success ; the flotation I do not know anything about.

28 x-Q. So far as your observation went, the flo-

tation plant was operated merely for the purpose of

supplying concentrates for the smelting plant, was it

not?

A. Yes, as far as I am concerned.

29 x-Q, Do you know whether the flotation plant at

Emu has ever been operated since the occasion when

you were connected with that plant?

A. It has not been operated since.

30 x-Q. Is the flotation plant still in existence?

A. No.

31 x-Q. Do you know whether it was removed to

some other locality or destroyed?

A. It was destroyed.

32 x-Q. Did you desire to have any particular
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^rade of concentrates—that is, grade of purity—de-

ivered to you by the flotation plant for use in the

uiielting operations ?

, A. No.

6 ^3 x-Q. About what grade of purity did the con-

:entrates delivered from the flotation plant run?

A. To the best of my recollection, about 3 per

ent. of what we call insolubles there, gangue.

34 x-Q. Were analyses made and reports submit-

ed upon the purity of these concentrates?

A. I did not see the Minerals Separation assays,

but we had our own assayer, who reported occasionally.

35 x-Q. Do you know what percentage of the metal

or metals in the ore were recovered from the crude ore

operated on by the flotation plant?

A. No.

36 x-Q. Do you know, in a general way, whether

the recovery of metals from the crude ore by the flo-

tation plant was high or low ?

A. I could not say; I saw no figures.

37 x-Q. I presume you were not interested in the

percentage of recovery of metal or metals from the ore

so long as a concentrate of sufficient degree of purity

was delivered to you for your smelting operations ?

A. That is quite correct.

Cross-examination closed.
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Redirect-examination by Mr. Williams:

38 rd-Q. What was done with the products of the

smelting furnace? Were they sold?

A. They were sold.

39 rd-Q. In 32 x-Q. you were asked whether or not

you desired to have any particular grade of purity in

the concentrate. Excluding any question as to the propor-

tions of the different metals present, and confining your

answer to the amount of insolubles, I would now ask

you whether or not you did not desire to have at least

a certain grade of purity as to the percentage of in-

solubles in the concentrates delivered to the smelting

furnace ?

A. I told them what I should like, but my busi-

ness was to smelt what they gave me.

40 rd-Q. And, so far as percentage of insolubles

was concerned, was or was not what they gave you

what you wanted?

A. It was.

Redirect-examination closed.

Recross examination by Mr. Scott:

41 rx-Q. Do you know what these insolubes were

in the concentrates; that is, what mineral?
JJ

A. I could not remember now.

Deposition closed.

Geo. L. Morris.
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Allen Crawford Howard.

Allen Crawford Howard, recalled as a witness for

the complainants, testifies as follows

:

Direct-examination by Mr. Williams

:

1 Q. Are you the same Allen Crawford Howard

who has heretofore testified herein?

A. I am.

2 Q. I now show you three sheets of drawings, and

ask you whether or not these drawings represent the

large scale testing aparatus in use in the London works

of Minerals Separation, Ltd., when Mr. Hyde returned

to London, in December, 1910, and described by you

in your answers to 31 to 34 Q., inclusive, in your form-

er deposition in this suit?

A. Yes.

Q. Please very briefly describe these drawings as

to the parts lettered thereon.

A. A are the agitation boxes numbered from 1 to

8 in the order in which they operate upon the pulp. B

are the frothing-boxes numbered from 1 to 5 in the

order in which they receive the pulp. C are the pipes

from the bottom of one spitzkasten up to the bottom

of the next agitating-box, respectively, through which

the pulp or residue from the spitz-box is drawn upward

by the action of the rotating agitator as a pump. E
are the openings from the agitation-box to spitzkasten,

each having an inner lining consisting of a brass pipe

or bushing. F are the flaring deflecting mouths. G
are the rotating agitators, which are carried by the
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frame-work H. These drawings were made from the

working drawings of the plant and are substantially

accurate in all dimensions.

By Mr. Williams: The draiwings referred to

and described by the witness are offered in evi-

dence as "Complainants' Exhibit King John's

Court Standard Plant," it being noted that they

are on three sheets, that sheet 1 is a section and

elevation, sheet 2 a side elevation, and sheet 3 a

plan.
U

4 Q. Please state whether or not the drawings

''Complainants' Exhibit Drawing of 1909 and 1910

Agitation-Froth Plants" were also made from the work-

ing drawings and are substantially to scale?

A. They were, and they are.

Direct-examination closed.

Cross-examination by Mr. Scott

:

5 x-Q. How are you able to remember the date

when the plan for the Slide Alachine was completed,

that is what means have you for fixing the date ?

By Mr. Willianis: The witness having testi-

fied to this fact in his former direct examination

and having been cross-examined thereon, and the

cross-examination closed, objection is made to this

question as improper cross-examination at the

present time.
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A. I fix the time by the fact that I was supervis-

ing the draughtsman who was tracing Mr. Hoover's

plan of this Slide Machine at the time when Mr. Hoover

called me into his office to introduce Mr. Hyde to me.

6 x-Q. Have you any memorandum that enables you

to recollect positively that the plan of the Slide Machine

was completed before Mr. Hyde arrived in London?

A. I have no such memorandum.

7 x-Q. Have you any knowledge as to how long Mr.

Hyde had been in London at the time Mr. Hoover

called you in and introduced you to him?

A. It is manifestly impossible for me to testify as

Jto Mr. Hyde's movements before I saw him.

8 x-Q. Is the plan of the Slide Ma^chine still in

existence ?

A. I am unable to say whether the original plan

of the Slide Machine is in existence.

9 x-Q. Do you know whether any other plan of the

Slide ]\lachine is in existence?

A. There is probably in existence a plan of the Slide

Machine as it is now constructed, that is showing the

minor alterations which have been made since the order

was first placed with W. H. Dearden & Co.

10 x-Q. When did you last see the original plan

of the Slide Machine?

A. That I am quite unable to say.

11 x-Q. Did you make a search among the various

plans for the Slide Machine in order to correctly fix

the date of the original plan before appearing as a wit-

ness ?
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A. No.

12 x-Q. Have you refreshed your memory from

any record or memorandum of any kind as to the date

when the original or other plans for the Slide ^lachine

were made?

A. I have not.

13 x-Q. You have a distinct recollection have you

that at the time when you were introduced to Mr.

Hyde work was in progress on the plans for the Slide

Machine ?

A. I have already stated that I fix the time by

the fact that I was supervising the draughtsman who

was tracing I\Ir. Hoover's plan of this Slide [Machine

at the time when ]\Ir. Hoover called me into his office

to introduce Mr. Hyde to me.

14 x-Q. What sort of information, sketch or mem-

orandum did the draughtsman use as the basis of his

original plan of the Slide ]<vlachine?

A. As I have already stated, the original plan of

the Slide Machine was made by ]\Ir. Theodore J. Hoo-

ver himself. This plan was drawn to scale in pencil

and was merely traced by the draughtsman referred to.

15 x-Q. And are neither the original drawing made

by Air. Hoover, the tracing made by the draughtsman

nor reproductions from said tracing now in existence

to your knowledge ?

A. They are not in existence to my knowledge.

16 x-Q. Have you made any search or investiga-

tion to enable vou to sav thev are not in existence?
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A. I have made no such investigations.

17 x-Q. So far as you know now I presume it is

possible that either Mr. Hoover's original drawing, the

tracing made by the draughtsman or a reproduction

thereof might still be in existence and might bear a

date showing when they were made ?

A. As I do not know whether they are in existence

I am unable to testify on the point.

Cross-examination closed.

Re-direct-examination by Mr. Williams

:

18 rd-Q. Will you make a careful and thorough

search for the drawings enquired of and produce them

for the inspection of counsel if they are found?

A. I will do so.

Re-direct examination closed.

Deposition closed.

Allen Crawford Howard

Adjourned to Monday, September 2, at 10:30 A. M.

at the same place.
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Percy Lot Youno^.

London, September 3, 1912.

Percy Lot Young, a witness produced on behalf of

the complainants, having been duly cautioned and

sworn, testifies as follows:

Direct-examination by Mr. Williams

:

1 Q. State your name, age, residence and occupa-

tion?

A. Percy Lot Young, age forty-one, mechanical

engineer ; I am manager dS> the mechanical side of H.

Young & Co. Ltd., Nine Elms Iron Works, London,

Sv W. I reside at Putney, London, S. W.
2 Q. How long have you been connected with H.

Young & Company ?

A. Since 1887.

3 Q. Has your concern manufactured a mixing

device ?

A. Yes.

4 O. Under what patents or patent did you work in

the manufacture of this mixing device ?

A. The Burt, Boulton & Haywood and E. R. Gab-

bett's Patent. We were the sole manufacturers.

5 Q. I now show you British Patent No. 840 of

1889 and ask you whether or not that is the patent

to which you have referred?

A. That is the one?

6 Q. When did your concern commence to manu-
j

facture this mixer? '
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A. In 1890.

7 Q. And how long have you continued to manu-

facture it?

A. We are still manufacturing it, and there is still

a demand for it.

8 Q. Will you kindly produce a reproduction of

the first advertising matter which you used in con-

nection with this Gabbett mixer?

A. I now produce it and I may say that in June,

1890, these were the first circulars ordered to be

printed, and circulated.

9 Q. Generally about how long did y9U continue to

advertise this mixer with such advertising matter as

appears in the circular which you have produced?

A. Until this first imprint was exhausted. I should

say about two years, or three years.

10 Q. Then what change did you make in the pic-

torial part of your advertising matter?

A. We found that at The Brewers' Exhibition that

Ave were giving away too much information. Also,

that people misunderstood the effect of the cone in

looking at the other details. We therefore changed it

by leaving out the baffles from the illustration, as is

shown in the advertisement which I now produce. We
no longer gave a section of the cone, but an outside

view.

11 Q. The advertisement that you have produced is

in the Journal of the Society of Chemical Industry is-

sue of November 30, 1897. Do you happen to know
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whether or not this journal has a wide and interna-

tional circulation?

A. I believe it has a wide circulation.

By Mr. Williams: The circular first produced

by the witness is offered in evidence as ''Complain-

ants' Exhibit Young First Circular."

The advertisement in the Journal of the Society

of Chemical Industry of November 30, 1897, is

offered in evidence as "Complainants' Exhibit

Young Advertisement A," it being noted that this

advertisement is on the cover of that Journal.

12 Q. I now show you an advertisement in "En-

gineering" in the issue dated January 3, 1902, and ap-

pearing on page 57 thereof, and ask you if you recog-

nize that as one of the advertisements of your firm?

A. Yes, I do recognize it.

By Mr. Williams: The advertisement referred

to is offered in evidence as "Complainants' Ex-

hibit Young Advertisement B."

13 Q. By what name was this mixer known?

A. It was known as "The Rapid Mixer," and I may

say as a Cone Mixer.

14 Q. And without attempting to particularize,

please state whether or not this cone mixer was ad-

vertised to a considerable extent?

A. It was. I can instance "The Brewers' Journal,"

"The Engineer," "Engineering," "The Journal of the
|

Society of Chemical Industry."
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15 Q. When you made this cone mixer with a ves-

sel of round or cyHndrical form did you customarily

provide any stationary means within the vessel and if

so, what did you provide ?

A. If we supplied the vessel baffles would be pro-

vided, but many clients bought the cone and adapted

their own vessels to our instructions, which were the

insertion of baffles.

Direct-examination closed.

No cross-examination.

Deposition closed.

Percy L. Young.

London, September 4, 1912.

Robert Molesworth Kindersley, a witness pro-

duced on behalf of the complainants, having been duly

cautioned and sworn, testifies as follows:

Direct-eramination by Mr. Williams

:

1 Q. Please state you name, age, residence and oc-

cupatior. ?

A. Robert Molesworth Kindersley; age, forty; resi-

dence, Langley House, Abbots Langley, Hertford-

shire ; banker, partner in the firm of Lazard Brothers

& Company.

2 Q. Has your firm Lazard Brothers & Company
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been interested in any ore concentration operations'

with Minerals Separation Limited, one of the com--

plainants in this suit.

A. Yes.

3 Q. Please state briefly what these operations have,

been?

A. We entered into an agreement with the Min-

erals Separation Company to find the capital to erect

a plant for dealing with tailings, etc., in the Broken

Hill district of Australia and to find the capital for

purchasing such tailings, on the understanding that

the Minerals Separation Company were to organize

such plant and that the Minerals Separation Conpany

and ourselves were to share the profits resulting from

the treatment of these tailings. There were three ven-

tures of this description. The first may be termed the

Original Joint Venture. The second, the Triple Ven-

ture and the third the South Blocks Venture. From

No. 1 a total profit of £130,341 8. 10. was secured

£65,170.14 5. of which went to Lazard Brothers &

Company and a similar amount to Minerals Separation

Company.

In the case of the second or Triple Venture, a profit

of £51,024, 11. 11. was secured, one half oi which

went to the Sulphide Corporation Limited and the other

half of which was divided between the Minerals Sep-

aration Company and my firm Messrs. Lazarc Broth-

ers and Company.

In the case of the third Venture the total profit was
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£321. 5. 0. which was divided equally between my

firm and the Minerals Separation Company.

The total profit of these three ventures was £181,-

687. 5. 9.

I produce two tables showing the profits and also

the material treated and results obtained. These tables

have been carefully prepared and I believe them to be

substantially accurate. It is my understanding that

the process used was the agitation-froth process and

the tables are so entitled.

By Mr. Scott : The last sentence of the answer

is objected to as being based upon hearsay it not

appearing that the witness has any personal knowl-

edge as to whether the concentrates referred to

were produced as an agitation-froth so called, a

froth of any kind, or by what has been termed

''the greased-needle effect."

By Mr. Williams : The two tables produced by

the witness are offered in evidence and marked re-

spectively ''Complainants' Exhibit Statement of

Profit Lazard Ventures" and "Complainants' Ex-

hibit Table of material and Results Lazard Ven-

tures"

Direct-examination closed.

Cross-examination by Mr. Scott:

4 x-Q. Do you know whether Minerals Separa-

tion Limited has ever paid a dividend to its share-
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holders and if you do what is the fact of the matter ?

A. I beheve, to my knowledge, not. Their profits

have always been vised in furthering the ends of the

Company.

Cross-examination closed

Deposition closed

R. M. KiNDERSLEY.

Francis Amboor Keating a witness produced on be-

half of the Complainants having been duly cautioned

and sworn, testifies as follows

:

Direct-examination by Mr. Williams:

1 Q. What is your name, age, residence and occup-

pation ?

A. Francis Amboor Keating, I am upwards of

twenty-one years of age, my residence is 15 Rutland

Gate, London, S. W., Merchant.

2 Q. What is your connection with the Sulphide

Corporation ?

A. I am a Director.

3 Q. Is the Sulphide Corporation a. licensee of Min-

erals Separation Ltd., one of the Complainants in this

Suit?

A. Yes.

4 Q. About how long a period has the Sulphide Cor

poration been such licensee?
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A. About six years.

5 Q. Please summarise the work that has been done

by the Sulphide Corporation in the concentration of

ores under this license?

A. We have treated one million, one hundred and

seventy six thousand, nine hundred and thirty-four

tons of tailings from our dumps and from our lead mill,

up to June 30th last, yielding 445,299 tons of zinc con-

centrates at an average cost of eight shillings and five

pence per ton, and an average profit of eleven shillings

and one penny per ton, realising thereby a total profit of

£650,153.

6 Q. Where were these operations carried out?

A. Central Mine, Broken Hill, Australia.

Direct-examination closed.

Cross-examination by Mr. Scott:

7 x-Q. Have you ever been at Broken Hill, Aus-

tralia ?

A. Yes, frequently.

8 x-Q. With what particular business are you con-

nected as a merchant?

A. I am a partner in the firm of Gibbs, Bright and

Company.

9 x-Q. With what business are Gibbs, Bright and

Company engaged?

A. Shipping and general mercantile business.

10 x-Q. Is the firm of Gibbs, Bright and Company

or any of its members besides yourself, interested finan-

cially in the Sulphide Corporation?
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A. The firm, as a firm and their London House,

Messrs. Antony Gibbs & Sons, are both very large

share holders in the Sulphide Corporation.

11 x-Q. Are Gibbs, Bright and Company, or Messrs.

Antony Gibbs & Sons, or any of the members of either

of those firms financially interested directly or indirect-

ly in Minerals Separation Limited?

A. Both firms hold shares in Minerals Separation

Limited.

12 x-Q. Do the members of either of these firms

individually hold any shares in Minerals Separation i

Ltd., aside from the interest of the firms to which you l

have referred?

A. To the best of my knowledge, they do not.

13 x-Q. Do either of the firms you have mentioned,

or the imembers thereof control the voting of any of

the shares of Minerals Separation, Limited, or of the

Sulphide Corporation, other than the shares which they

actually own?

A. No; not to my knowledge.

14 x-Q. Have either of these firms or the mem-

bers thereof ever held proxies to vote shares of Min-

erals Separation, Limited, or the Sulphide Corpora-

tion?

A. Not to my knowledge.

15 x-Q. Are any of the members of Antony Gibbs

& Son or of Gibbs, Bright & Company, Directors in

Minerals Separation Limited?

A. No.



Butte & Superior Mining Company. 493

Francis A. Keating.

16 x-Q. Have they ever been?

A. No, never.

17 x-Q. Are any of the Directors, or stockholders

or shareholders of Minerals Separation Limited, so far

as you know, shareholders in the Sulphide Corporation ?

A. Beyond the fact that Antony Gibbs & Sons and

Gibbs, Bright & Company own shares in Minerals Sep-

aration Ltd. and also in the Sulphide Corporation, I

do not know whether there are other cases or not.

There are, I think, something like 2,000 shareholders

in the Sulphide Corporation.

18 x-Q. Is Mr. Francis Gibbs, Junior, a Director of

Minerals Separation, Limited, or has he ever been?

A. I believe he is now.

19 x-Q. Is Francis Gibbs, Junior, a relative of any

of the members of either of the firms you have re-

ferred to?

A. He is a cousin of some of the partners of An-

ton Gibbs & Sons.

20 x-Q. Francis Gibbs, Junior, is a Director in

Minerals Separation, Limited, as the representative of

the interest in that company controlled by Antony

Gibbs & Sons and Gibbs, Bright & Company, is he not?

A. I do not think so. He is now employed with

the firm of Messrs. Lazard Brothers, who are share-

holders in Minerals Separation, and if he represents

any interest, I should imagine he represents theirs.

21 x-Q. Do you know whether the shares in Min-

erals Separation, Limited, owned by Antony Gibbs &
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Sons and by Gibbs, Bright & Company, were voted for

Francis Gibbs, Junior, as a Director of Minerals Sep-

aration Ltd.?

A. I do not think that they voted at all, as Mr.

Gibbs' election w^as unanimous.

22 x-Q. Were you present at the election of Air.

Gibbs as a Director of Minerals Separation Limited?

A. No, I am pretty sure I wasn't.

23 x-Q. Is it not a fact that Antony Gibbs & Sons

and Gibbs, Bright & Company and Lazard Brothers

& Company, together, own the controlling interest in

Minerals Separation Limited?

A. I do not know what Lazard Brothers hold in

this, and therefore I cannot say whether they hold a

controlling interest.

24 x-Q. But they hold a very large proportion of

this interest, do they not?

A. They are large shareholders.

Cross-examination closed.

Deposition closed.

F. A. Keating.
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Allen Crawford Howard, recalled as a witness for

the complainants, testifies as follows:

Direct examination by Mr. Williams

:

,
1 Q. Are you the same Allen Crawford Howard as

has heretofore testified herein?

A. I am.

2 Q. You were asked to make a search for draw-

ings of the Slide Machine? Have you done so, and

have you found the original plan?

A. I have done so, and I have not been able to find

the original plan.

3 Q. What have you found as to the original plan?

A. I have found the original tracing referred to in

my testimony which I now^ produce.

4 Q. And I take it that you have not found the pen-

cil drawing made by Mr. Hoover from which this draw-

ing now before you was traced. Is that correct?

A. The pencil drawing made by Mr. Hoover is the

original plan which I have stated I have searched for,

but have been unable to find.

5' Q. In your answer to 5 x-Q. in your second dep-

osition you say that you were supervising the draughts-

man who was tracing Mr. Hoover's plan of the Slide

Machine, when Mr. Hoover called you into his office

to introduce Mr. Hyde to you. Please state whether

or not you identify this tracing, now produced, as the

tracing referred to by you in that answer?

A. I identify it as that tracing.
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6 Q. Is there anything upon the tracing itself, as,

for example, the words ''Drawing No. 100," which en-

ables you to fix the date?

A. There is nothing on the tracing which enables

me to fix the date.

7 O. Please state whether or not this occasion, when

the draughtsman was making the tracing which is now

before you, and you were called into Air. Hoover's office

to be introduced to Mr. Hyde, was the occasion of Mr.

Hyde's first visit to the office of ^Minerals Separation,

Limited?

A. It was.

8 Q. Did you do anything in connection with an ef-

fort to find a suitable model maker to make this ma-

chine, and if so, what did you do?

A. I visited several manufacturing engineers, but I

did not find a firm who satisfied me.

By Mr. Williams: The drawing produced and

identified by the witness is offered in evidence as

''Complainants' Exhibit First Tracing Slide ]^Ia-

chine."

9. Q. You have testified that there was probably in

existence a plan of the slide machine as it is now con-

structed. This was in answer to 9 x-0. Have you

found that plan ?

A. I have found a tracing showing the modified form

of the slide machine as it is now made, and now pro-

duce it.
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10 Q. I note that this tracing has upon it "Draw-

ng No. 101," and no date. Does the number enable

ou to fix the date when it was made?

A. The number does not enable me to fix the date

vhen it was made.

11 Q. What is your recollection as to when it was

nade?

A. My recollection is that this tracing was made

Lt the latter end of March or the beginning of April,

910.

Direct-examination closed.

7ross examination by Mr. Scott:

12 x-Q. What is the source of your statement that

he occasion on which you were introduced to Mr. Hyde

vas the first time Mr. Hyde had visited the offices of

Vlinerals Separation, Limited? Are you informed as to

ill of the visitors to the offices of Minerals Separation,

imited?

A. I will answer the second part of the question first.

Vlr. Hyde was coming to London with a view to join-

ng the staff of my company, and he cannot therefore

)e regarded as an ordinary visitor to the offices of my

company. I had seen a cable from Mr. Hyde stating

he date on which he was leaving New York, and Mr.

Hoover had advised me that he expected Mr. Hyde

o arrive at the office on the morning in question.

Moreover, while I was in Mr. Hoover's room, talking

;o Mr. Hyde, Mr. Hoover took him in to introduce

lim to Mr. Ballot.
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By Mr. Scott: All of the answer setting forth

statements by Mr. Hoover is objected to as hearsay.

Cross-examination closed.

Redirect-examination by Mr. Williams:

13 rd Q. Are you enabled to fix the date when you

were introduced to Mr. Hyde, as you have testified, and

if so, will you please do so?

I hand you a cable message from San Diego,

California, which has been marked for identifica-

tion ''Cable Hyde to Hoover, January 20, 1910."
'

A. The date was February 14th, 1910, and the day

of the week was Monday.

14 rd-Q. I see that I have picked up a document

and shown it to you which was not the document which

I particularly intended to show to you, and I therefore!,

now show you another cable message from Palo Alto, I

California, dated January 24th, 1910, which has been?]

marked for identification ''Cable Hyde to Hoover, Jan-

uary 24, 1910," and I ask you Avhether an examination

of this document leads to any modification of the testi-

mony which you have given?

A. It does not lead to any modification of my testi-

mony.

Redirect-examination closed.

Recross examination by Mr, Scott:

15 rx-Q. What connection is there in your mind h^

<

I
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tween the date of either or both of these cablegrams

which have been shown you and the date February

14th, 1910.

A. I did not base my testimony as to the date of

Mr. Hyde's first visit to the office of my company on

either of the cables referred to.

16 rx-Q. What was your statement based on?

A. The cable referred to in my answer to 12 x-Q.,

together with my recollection of the interview.

17 rx-Q. When did you last see this cable which

you refer to in your last answer?

A. I saw the cable on Monday last, and I will pro-

duce it if you require it.

18 rx-Q. And after seeing this cable, did you esti-

mate about the period of time required to travel from

New York to London, and select the date of your intro-

duction to Mr. Hyde upon the supposition that you had

been introduced to him immediately upon his arrival

in London from New York?

A. I gave the matter of my introduction to Mr.

Hyde my very careful consideration over the week-end,

and I recollected that the occasion was on a Monday

morning, about the middle of February 1910, and I

further recollected having seen a cable in the week be-

fore his arrival, and on reaching my office last Monday

morning I called for this cable to confirm my recollec-

tion.

19 rx Q. Then as a matter of fact, your saying

Monday, February 14th, definitely as the date of Mr.
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Hyde's introduction to you is based upon your refer-

ence to this cable announcing Mr. Hyde's departure

from New York?

A. As a matter of fact your supposition is wrong,

because on the following Monday, the 21st of February,

I was in Christ Church, Hampshire.

20 rx-Q. How do you know that it was on a Mon-

day you met Mr. Hyde ?

A. I recollect that he told me that he had arrived

on the Saturday.

21 rx-Q. How soon after your introduction to Mr.

Hyde was the work of making the Slide Machine, in

accordance with the tracing which you state was being

made when you were introduced to Mr. Hyde, put into

the hands of the model makers or machinists?

A. I should say between two and three weeks.

Recross-examination closed.

Deposition closed.

Allen Crawford Howard.

Adjourned to Thursday, September 5th, 1912, at 10

o'clock, at the same place.
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London, September 5, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Arthur Weaver Wincey, a witness produced on

behalf of the complainants, having been duly cautioned

and sworn, testifies as follows:

Direct-examination by Mr. Williams:

1 Q. Please state your name, age, residence and oc-

cupation ?

A. Atrhur Weaver Wincey, thirty-three. Central

Mine, Broken Hill, New South Wales, Australia; Mill

Superintendent of the Sulphide Corporation at Broken

Hill.

2 Q. When were you last at Broken Hill, at the

plant of the Sulphide Corporation?

A. I left the Sulphide Corporation plant about July

24th, 1912.

3 Q. Can you produce photographs taken by you of

the flotation concentration plant of the Sulphide Cor-

poration ?

A. Yes.

4 Q. Please do so, and tell me about when these

photographs were taken?

A. I now produce the photographs which were taken

by me the day before leaving Broken Hill.

5 Q. Please describe these photographs in the order

in which they are numbered?
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A. Photograph No. 1 represents a photo of the

flotation plant which is used for re-treating fine sHmy

concentrates which have been derived from the previ-

ous treatment. It also shows the connection between

the spitz boxes. The plant is shown as empty.

Photograph No. 2 shows the same plant under work-
'

ing conditions.

Photograph No. 3 shows the same plant in which case

the spitz-boxes are full of water. This photograph

shows the plant as it is usually left after an operation,

and particularly shows the paddles and also the level of i

the water in the various spitz boxes. i

Photograph No. 4 is a front view like No. 3, except

that the plant is at work.

6 Q. What function is performed by the paddles

which are particularly shown in photographs 3 and 4?

A. The object of the paddles is to enable the con-

'

centrate to be scraped ofif practically free from solution.

7 Q. In what form are the concentrates in this plant?

A. The concentrates are in the form of a thick,

spongy froth.

By Mr. Williams: The four photographs pro-

duced by the witness and described by him are of-,

fered in evidence and each marked "Complainants'

Exhibit Sulphide Corporation Re-treatment Plant,

and with the numbers 1, 2, 3, and 4 respectively.

8 Q. What other flotation concentration plants were,

in use at the Sulphide Corporation Works when yoi

left there last July.

J
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A. The only other flotation plant in operation at the

Central Mine was that of the Zinc Section, which treats

the tailings and slimes continuously as produced from

the lead mill. ,•

9 Q. Generally how did the construction of this

flotation plant of the Zinc Section compare with the

construction of the re-treatment plant of which you have

produced photographs?

A. The only practical difference between the two

plants is in the method of drive in the Zinc Section; the

driving arrangement of the stirrers is operated by a

pinion and crown wheel, whereas in the re-treatment

plant the stirrers are driven by a belt drive. In the re-

treatment plant we have no underflow pipes whereas in

the Zinc Section flotation plant underflow pipes con-

duct the pulp from one spitz box to the next mixer.

10 Q. In the Zinc Section flotation plant what ma-

terials, if any, are added to the pulp and what in gen-

eral is the operation?

A. The pulp is delivered to No. 1 mixer where sul-

phuric acid and steam are added. In No. 2 mixer oleic

acid or suitable agent is added and the pulp is violently

agitated.

11 Q. How many mixers are there in this plant?

A. We have eight mixers in the Zinc Section plant.

12 Q. How many spitz-boxes?

A, Six spitz-boxes.

13 Q. You have said that in No. 2 mixer the pulp

is violently agitated. What occurs in the other mixers ?
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A. The pulp is violently agitated in the whole of

the eight mixers. The first two mixers are run at a

slightly higher speed than the following six.

14 Q. Where does the pulp go from No. 2 mixer?

A. The pulp from No. 2 mixer flows through an i

opening in the division into No. 3 mixer and from No.

3 mixer into No. 1 spitz box.

15 0. And from No. 1 spitz box where do the con- i

centrates flow and where does the pulp or tailings from i

the first spitzkasten flow^?

A. From No. 1 spitz box the concentrate is scraped :

ofif bythe paddles which are arranged similarly to those

shown in the photographs which have been handed in

as evidence. The pulp containing the zinc and tailings '

sink to the bottom of the flotation spitz box w^here it
'

is conducted through a pipe into a No. 4 mixer. From .

No. 4 mixer it is delivered into No. 2 spitz box, and this

operation continued until we reach No. 6 spitz box,

where the tailings are drawn out and run to the residue

vat.

16 Q. Then what is done with the concentrates from

these several spitz boxes?

A. The concentrates from No. 1, 2, 3 and 4 spitz

boxes are run into the concentrates settling box. The

concentrates from No. 5 and 6 are returned per elevat- :

or, into No. 1 mixing box where it is re-treated with the

original pulp.

17 Q. And then what is done with, the concentrates

from Nos. 1, 2, 3 and 4 spitz boxes?
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A. Until just lately these concentrates were shipped

direct, but a de-leading plant has been constructed in

which these concentrates are treated to recover any

available lead.

18 Q. You have said that the flotation plant photo-

graphed by you is used for re-treating fine slimy con-

centrates derived from the previous treatment. From

what previous treatment are these fine slimy concen-

trates derived?

A. The whole of the zinc concentrates flowing from

the Zinc Section Plant into the settler is treated in the

de-leading plant. The slimes which flow oft" the con-

centrating tables are thickened and treated on vanners.

The very finest of the slime flow off the vanners as a

slimy water. This slimy water is led into thickening

tanks, and from there it is delivered as feed for the re-

treatment flotation plant.

19 Q. You have said that oleic acid or other suitable

agent is added. What is the material or agent actually

used?

A. We have on various occasions used eucalyptus

oil, resin oil, camphor oil, and various mixtures of the

before-mentioned oils.

20 Q. What would you call the standard oily mix-

ture?

A. The oily mixture we are using at present is that

of eucalyptus and oleic acid, and we consider this gives

us the best and most economical result.

21 Q. And in what proportion per ton of ore?
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A. The amount of mixture per ton of ore is from .9

to 1.3 pounds per ton.

22 Q. And what is the average consumption of sul-

phuric acid per ton of ore?

A. The average consumption of sulphuric acid per

ton of ore is somewhere in the neighborhood of 19

' pounds.

23 Q. How long have you been in the employ of the

Sulphide Corporation in connection with the flotation

concentration work?

A. I started in the flotation-concentration work

about June, 1906, and have been working with it ever

since.

24 Q. When you started with this work, were there

accumulations or dumps of tailings awaiting treatment?

A. There was, I should say, approximately from

half to three-quarters of a million tons of tailings

dumped from previous lead mill operations.

25 Q. What has become of these tailings?

A. These tailings have all been treated on the Cen-

tral Mine in one or other of their flotation plants.

26 Q. Please name these different flotation plant*^?

A. No. 1 and No. 2 Flotation Plant were the ori£(-

inal plants to treat tailings, then at a later date the MIn

erals Separation Plant was started which consumed

tailings at the rate of 4,500 to 5,000 tons per week

27 Q. I understand that you have named the plants

which treated these tailings. Please name the other

flotation plants at the Central Mine?
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A. The Shmes Plant was erected at the Central

Mine for the treatment of slimes which had l^een

dumped separately from the tailings from the old lead

mill. This plant treated about 2,000 tons per week.

28 Q. What is the present source of supply of the

flotation plants^^scribed by you, to wit, the Zinc Sec-

tion Flotation Plant and the Re-Treatment Plant ^

A. The feed to the Zinc Section plant is derived

from the lead mill, which receives its feed from tlie

Central Mine underground operations. The feed to the

Re-Treatment Flotation Plant is obtained as previous-

ly stated.

29. Q. Are you familiar with the operations that

have been conducted in all of these flotation plants?

A. Yes. At different times I have been in charge

of all these plants excepting the original first two.

30 Q. In what respect, if any, have the processes

carried out in any or all of these plants differed one

from another ?

A. The process in all these plants plants has been

exactly the same, only in the later type modifications

have been introduced to enable the saving of labor and

better supervision.

31 Q. Can you give me any idea in figures of the

thickness of the floating froth as shown in "Complain-

ants' Exhibit Sulphide Corporation Re-treatment Plant

Photograph 2"?

A. The thickness of the froth on No. 4 spitz box is

about 7 inches. This can be seen very easily by refer-
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ring to photograph No. 3 where it will be noticed that

the board is about three inches above the surface of the

liquor ; and the froth extends to within about two inches

of the top of this board, which board is six inches deep.

32 Q. In photograph No. 3 I note that there is an

overflow of water in the last spitz box. Is this a normal

condition or if not what is its condition ?

A. This overflow of water in the last spitz box is .

not normal condition. It is simply to show the relative '

water level in the flotation boxes. As noticed by this

photograph the level of the water is considerably below

the overflow lip of the other spitz boxes.

33 Q. I take it then that the overflow in the last spitz

box is for the purpose of showing that it may overflow

there without overflowing in the other spitz boxes. Is ,

that correct?

A. That is correct. J

34 Q. And as I have understood you the liquid in •

all of these spitz boxes is connected by the openings

from spitz box to spitz box so that the fluid level is

substantially the same in every spitz box of the series. '

This is correct is it not? <

A. Yes.

Direct examination closed.

Cross-examination by Mr. Scott:

35 x-Q. In the Zinc Section plant is any acid added .

at a later stage than the first mixer?

A. In usual practice all the acid is added in No. 1

mixer.



Butte & Superior Mining Company. 509

Arthur Weaver Wincey.

36 x-Q. Upon some occasions is acid added in later

mixers ?

A. Acid has been added in other mixers but it is al-

ways considered better if we add the whole of the acid

in No. 1 mixer and for that reason sometimes all the

pipes are taken away so as to make it impossible for

acid to be added in any other mixer.

37 x-Q. In which mixer after the first was acid

added when that practice was followed?

A. Pipes have been arranged for experimental work

to enable us to add acid in any mixer but this has been

discontinued long since, and in fact has only been used

as stated for experimental runs.

38 x-Q. In the operation of the zinc section plant is

any oil added at a later stage of the operation than the

second mixer, or has oil been added in the past at a later

stage than the second mixer?

A. Oil has been added at a later stage than in the

second mixer but only on very rare occasions. The

usual practice being, as with the acid, to make one ad-

dition only.

39 x-Q. Then the oiling of the particles is at pres-

ent performed in the second and subsequent mixers?

A. Yes.

40 x-Q. About what percentage of calcite does the

material contain which is treated in the zinc section

plant?

A. I think about one per cent.

41 x-Q. I suppose it varies somewhat from time to

:ime?
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A. Yes.

42 x-Q. Sometimes running above and sometimes

running below one per cent?

A. Yes.

43 x-Q. Can you state approximately what would

be the maximum percentage of calcite that occurs dur-

ing the variations?

A. I have no idea what the maximum is, as it may

vary from time to time during the same shift, and as

our samples are only taken over the shift's run I could

not say what the maximum or minimum would be, but

the average is very constant.

44 x-Q. What is the maximum amount of calcite

that you have ever known upon any occasion to be con-

tamed in the material passmg through the zmc secti/n'

plant ?

A. Our assays are returned as CO2 and the maxi-'

mum I can remember would be about 1.2 per cent, of:

carbon dioxide in the ore.

45 x-Q. What amount of calcite must the material

have contained to yield 1.2 per cent, of carbon dioxide?"

A. About 3 per cent.
|

46 x-Q. What percentage of zinc does the material

contain which is fed to the Zinc Section plant?

A. This varies from say 17 to 21 per cent. The'

average would be about 19 to 20 per cent.
o

47 x-Q. In the Zinc Sectin plant what is the size

of the agitating boxes?
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A. The agitating boxes are three feet square by

about five feet deep.

48 x-Q. And at how many revolutions per minute

are the agitators operated?

I
A. The mixers are running at a speed of from 265

jto 270 revolutions per minute.

49 x-Q. Can you state about how long a time in-

terval elapses between the entrance of the pulp into the

first mixer of the Zinc Section Plant and its final depar-

ture from the same?

A. I have made tests co determine this data and

found that the first particle coming through will make

the trip in about five minutes but some will continue

to come through after ten minutes. That is to say,

in running the mixers empty and feeding in a few bags

of tailings some will come out of the exit in five min-

utes and some will continue to come out after ten min-

utes so that an average between these would be ap-

proximately near the mark.

50 x-Q. In the operation of any of the plants to

which you have referred have you used any of the pe-

troleum oils?

A. No, I have never used any of these in my con-

nection with flotation although I believe they have been

tested on other plants that I have been away from at the

time.

Cross-examination closed.

Deposition closed.

A. Weaver Wincey.
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John Ballot, a witness produced on behalf of the

complainants, having been duly cautioned and sworn,

testifies as follows:

Direct-examination by Mr. Williams:

1 Q. Are you the same John Ballot who has here-

tofore testified in this suit, at the request of defendant's

counsel, as a witness for the defendant?

A. I am.

2 Q. Mr. Howard testified yesterday that he had

seen a cable from Mr. Hyde stating the date on which

he was leaving New York in connection with the first

visit of Mr. Hyde to the office of Minerals Separation

Limited. Have you that cable message with you, and

will you produce it.

A. I have, and I produce it.

The Commissioner notes that the cable message

produced by the witness is dated February 5, 1910,

and in a cypher which is translated as follows:

"Will sail on February 5th, intend to stop at Hotel

"St. Ermins. James Hyde."

3 Q. What is your memory as to the time relation

between the making of the pencil drawing of which

"Complainants' Exhibit First Tracing Slide Machine"

is a tracing and the first appearance of Mr. Hyde at the

office of Minerals Separation Limited?

A. It was at the latter end of January or a very

early date of February Mr. T. J. Hoover himself pre-
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pared pencil drawings in his room at our offices, after

the invention had been disclosed to him by Messrs. Sul-

man & Picard.

4 Q. Was this before or after the first appearance

of Mr. Hyde at the offices of Minerals Separation

Limited ?

A. Certainly before.

5 Q. In the cross-examination of Mr. Kindersley the

fact appeared that Minerals Separation Limited has

never paid a dividend to its shareholders. What have

you to say as to this?

A. No dividend has been paid although substantial

income has been earned. The policy of the Board al-

ways has been to use the funds for the general better-

ment of the Company's processes, also for introducing

the use of the processes to mine owners and others in

different parts of the world as well as to seek invest-

ments themselves by the way of acquiring raw material,

that is to say, mines or dumps of tailings or ores suit-

able for use thereby, and also to defend the Company's

patents from attack by third parties as well as to pro-

test the Company's interests against infringement by

third parties. For these reasons the funds of the Com-

pany have been mu'sed so as to leave it in a strong

position financially to carry out the same.

6 Q. Have you had prepared, and will you produce

a statement of expenditure incurred by Minerals Sep-

aration Limited in introducing the agitation-froth pro-

cess?
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A. I have, and I now produce it. It is self explana- i"

tory. 1

The statement produced by the witness is offered

in evidence and marked "Complainants' Exhibit

Statement of Expenditures in Agitation-Froth '

Process." '

7 Q. Have you had prepared and will you produce i

a statement of expenditures by Minerals Separation j

American Syndicate, Limited, in the introduction of the
\

agitation-froth process?
)

A. I have, and now produce it. The statement shows
;

first that in the United States of America the Minerals
,

Separation American Syndicate has spent the sum of ,

£12,360.15.5, in Mexico £1,401.16.8, and with regard to l

Canada £1,433.9.7 or a total of £15,196.1.8. In this

sum is included the monies paid to Mr. James Hyde

by way of salary and expenses while he was in the

Company's services. It will be noted that the state-

ment was made up to the 31st of July, 1912.

The statement produced by the witness is offered

in evidence and marked "Complainants' Exhibit

Statement of Expenditures by American Svndicate

in Agitation-Froth Process."

8 Q. I note that this statement says that it does not

include any litigation expense or any of the costs in the

present suit, but I would like to know whether or not,

exclusive of litigation expenses and also as I understand

patent expenses and all payments to the American coun-
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Qy

el, it represents the expenditure in th* effort to intro-

uce the agitation-froth process into use on the North

Vmerican Continent?

A. Yes.

9 Q. Have you had prepared and will you produce a

tatement of the tonnage of tailings and slimes treated

ly Minerals Separation agitation-froth process at Brok-

:n Hill, Australia, with concentrates produced as of-

icially returned by the licensees of Minerals Separation

jimited ?

A. I have, and now produce it. The statement will

)e self-explanatory.

10 Q. Have you had prepared and will you produce

I statement including the proportionate profits of Min-

erals Separation Limited from joint ventures and roy-

ilties received from licensees in and for the use of the

igitation-froth process ?

A. I have, and now produce it. I think this state-

nent will be self-explanatory.

The statement produced by the witness in answer

to 9 Q. is offered in evidence and marked ''Com-

plainants' Exhibit Statement of Tonnage Treated

by Agitation-Froth Process at Broken Hill, Aus-

tralia."

The statement produced by the witness in an-

swer to 10 Q. is offered in evidence and marked

''Complainants' Exhibit Statement of Profits and

Royalties on Agitation-Froth Process."
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11 Q. Have you prepared and will you produce a

table of tonnage of material treated, and concentrates,

obtained by Sulphide Corporation Limited with the agi

tation-froth process?

A. I have, and I now produce it. I think it will b(

self-explanatory. I may add that this table was care-

fully checked by the Sulphide Corporation in London.,

The table produced by the witness, consisting of

a large and small sheet, is offered in Evidence and'

marked "Complainants' Exhibit Table of Sulphide

Corporation Operations with Agitation-Froth Pro-

cess."
'

12 Q. Mr. H. C. Hoover testified as a witness for.

the defendant and in answer to 24 x-Q. said that his

Company, to wit, the Zinc Corporation Limited had

been practically bankrupted by the trial of the Minerals

Separation process, referring to the operations of that

process during the year 1907 for a period which he said

w^as for some four or five months. What have you to

say to this testimony?

A. I am very sorry to say it, but I must characterize

Mr. Hoover's statement as absolutely ridiculous. So

far as I know the test lasted from the beginning of

April till the end of July or only four months. The

power plant, grinding plant, housing and everything

else had previously been erected and used for trials by, I

think, two other processes. When these failed the Zinc

Corporation even converted the treatment plant used for
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le Potter and Queneau processes to adapt it for use

)r the Minerals Separation process. It is almost in-

Dnceivable to believe that the test could have cost them>

1- I should say legitimately cost them, more than from

to 15 thousand pounds, and against that, even, they

'Ould have recovered from ten to eleven shillings per

)n of ore treated by the sale of the concentrates made,

> that even accepting for argument's sake the higher

gure of £15,000, it is absurd to say that the expendi-

ire of that sum could have bankrupted them.

13 Q. Please briefly outline any knowledge that you

ad at or before the period of this four month's use

f the Minerals Separation process as to the financial

ondition of the Zinc Corporation Limited.

A. The Zinc Corporation were in financial straits

early as July, 1906, when Mr. H. C. Hoover sub-

litted certain figures to me regarding the position

lith. a view to getting our group to finance it. By rea-

on of the liabilities which that corporation had in-

urred, and which amounted to a very large sum, no

usiness resulted with us. In April, 1907, they were in

nancial straits again and during April had to raise a

jemporary loan of £50,000, in which Mr. Curie and

lyself took a participation of 5 per cent., amounting

3 £2,500, but as a matter of fact only £30,000 was

ailed so that our final participation amounted to £1,-

00.

14 Q. I call your attention to the deposition of the

efendant herein. Question 20 and answer thereto, ap-
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pearing on pages 55 and 56 of the defendant's printed

record. What have you to say as to the statements con-

tained therein?

A. I extremely regret that Mr. T. J. Hoover's

name should have been dragged into this case at all.

The matter referred to relates to a difference between

Mr Hoover and my Company during January of 1911.

That difference has been settled and, so far as my

Company is concerned, and I personally, we consider

that, and treat it, as a closed episode. It is therefore

with reluctance that I feel it my duty to contradict

certain statements made by the defendant which are

at variance with fact.

It is not true that Mr. Hoover took to his new office

a case containing a file of papers which included the

accumulation of his own correspondence and notes, etc.

The facts are these: Mr. Hoover terminated his

agreement with the Company on the 31st of December,

1910, when all connection between him and the Com-

pany ceased. We parted on very friendly terms and

a suggestion was made from our side, and assented to

by him, that if possible he should continue in a con-

sulting position to the Company, and he was asked to

mention his terms and conditions later on, which he

did, but as these terms were of such an exorbitant na-

ture the Board reluctantly felt obliged to decline the

consulting position with Mr. Hoover. On the 12th of

January, 1911, it was discovered for the first time that

when Mr. Hoover left the Company's office he had

til
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taken with him some 240 to 250 files or dossiers from

the engineering department, all of which belonged to

the Company. These files or dossiers had been kept in

'one of the Company's own cabinets for the use of the

engineering department. It may be quite true that

Mr. Hoover also kept some of his own papers in this

particular cabinet but the fact remains that when he

left the Company's offices he had the whole of the 240

or 250 files of the Company's papers taken from the

Company's cabinet and transferred into a similar cab-

inet of his own, which he had sent into the office at

the last moment for that purpose. This removal of

the documents took place without the knowledge of

myself or any of the Board of Directors and certainly

not with our consent.

When this fact was discovered on the 12th of Jan-

uary, 1911, a special meeting of the Board was imme-

diately called and the matter was discussed with the

Company's solicitors, as it had a very serious bearing

because of the fact that the Company was then directly

engaged in two law suits and also indirectly connected

with the two law suits brought against the Sulphide

Corporation, one of our licensees, so that the disap-

pearance of these documents had a disconcerting effect.

One of the directors, Mr. Francis Gibbs, immediately

communicated with Mr. Hoover by telephone, but Mr.

Hoover refused to discuss the matter. Under advice

of the solicitors of the Company a letter was addressed

to Mr. Hoover on the 13th of January demanding the
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immediate return of these documents. This letter was

delivered to him in person on that date by the Secre-

tary of the Company but no return was made. On the

following day an injunction was obtained to restrain

him from parting with any of the documents but mean-

while on the morning of the 14th Mr. Hoover had i

taken his departure for abroad. After his return from

abroad the documents were returned to the Company

and we have considered it ever since as a settled mat- \

ter. I can only say again that it is with great reluc-
,

tance that I have had to go into details as far as I i

have done, but I consider it my duty for the informa- \

tion of the Court.

I would here also say, and most emphatically state, i

that if the procedings in the Court at that time were

published in the public press, and I believe they were,

that such was done without the knowledge and without

the consent of myself or any members of my board or

any officer of my company, and that I personally knew

absolutely nothing about such publication until my at-

tention was drawn to it late on the afternoon of, I think,

the 16th of January, and I personally sincerely regret

that such publication ever took place.

15 Q. In the deposition of the defendant, in answer

ito Q. 4 on page 44 of defendant's' record, appears a

statement as to the reasons stated to the Board of Di-

rectors of your Company as to the declination of the

defendant of the request that his contract should be

made for two years, as follows

:
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"Further, that a year might indicate to us that

"it was not wise to attempt to do business together

"further, and that during the year I should come

"into possession of an inheritance which, supple-

"menting my own earnings and savings, would

"permit me to operate independently upon a modest

"basis."

What have you to say to this statement?

A. I distinctly remember the defendant mentioning

:o me personally, and he may have done so in the pres-

ence of other members of the board, that he expected

mch an inheritance, but the reason why he did not

*vish to extend his agreement beyond one year was

principally due to the fact that some high authority of

;he American Government Education Department had

offered him some position on that Department, exactly

what it was I do not remember, and that, if that posi-

tion were given to him, he would prefer to accept such

m appointment rather than to continue a mining prac-

tice, as educational work was more agreeable to him;

but I certainly do not remember as one of the reasons

pwen that the inheritance would permit him to operate

independently in mining business. By mining I mean

mining and metallurgical business.

16 Q. Mr. John Leechman has been mentioned at

times in this testimony. Has he been in London at any

time during the taking of this testimony, and where is

he, if you know ?
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A. Mr. Leechman has not been in London since the

5th of August. I think he left for Sweden some time

during the 3d week of July, and he has been there

ever since.

Direct-examination closed.

No cross-examination.

Deposition closed.

John Ballot.

By Mr. Williams: The following documents

marked for identification during the progress of

this Commission, and identified by the markings,

are offered in evidence, each being entitled with its

identification mark preceded by the words "Com-

plainant's Exhibit":

Sulman & Picard Report March 3, 1905

Higgins' Report March 2, 1905

Higgins' Report March 16, 1905.

Sulman & Picard Report May 3, 1905.

Sulman & Picard Report March 4, 1904.

Sulman & Picard Report November 19, 1903.

Sulman & Picard Report March 25, 1903.

Sulman & Picard Report May 5, 1903.

Sulman & Picard Report September 24, 1903.

Sulman & Picard Report April 19, 1904.

Sulman & Picard Report May 2, 1904.

Sulman & Picard Report May 18, 1904.

Sulman & Picard Report February 17, 1905.
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Sulman & Picard Report February 21, 1905.

Sulman & Picard Report February 24, 1910.

Minerals Separation Letter March 3, 1905.

Minerals Separation Letter March 6, 1905.

Nutter Report July 28, 1910.

Nutter Report December 3, 1910.

Assignment Froment to Ballot November 17, 1903.

The apparatus marked for identification "Sul-

man & Picard Slide Machine" is offered in evi-

dence and marked "Complainants' Exhibit Sulman

& Picard Slide Machine."

Hugh Fitzalis Kirkpatrick Picard, a witness

produced on behalf of complainants, having been duly

cautioned and sworn, testifies as follows:

Direct-examination by Mr. Williams:

1 Q. Are you the same Hugh Fitzalis Kirkpatrick

Picard who has heretofore testified in this suit at the

request of defendant's counsel, as a witness for the

defendant ?

A. I am.

2 Q. I now show you Complainants' Exhibit Sul-

man & Picard Slide Machine and ask you who made

that apparatus?

A. I made that apparatus in my own private work-

shop at my house.

3 Q. When did you make it?
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A. In the Autumn of 1909, probably in the month

of November or December at the latest.

4 Q. Was this the first or the last of apparatus of

this general character made by you?

A. This was the last apparatus of this kind, which

satisfied me as being suitable for the purpose for which

it was designed.

5 Q. Did you, prior thereto, make other apparatus

of the same general type, and if so, generally when

and how many ?

A. I made prior to this machine three or four dif-

ferent machines which had the same object in view,

that is the efficient cutting ofif of the froth from the

gangue. This particular machine was first built by

me with wrought metal sliding plates which, however,

were not perfectly flat, but as the machine showed that

it would work satisfactorily, I had cast plates made

for the sliding parts and these plates were adapted to

this particular machine. The plates were made by

Messrs. Cathcart and Company in, I think, December,

1909.
,

,
:

''^'

6 Q. When you completed the apparatus, what did

you do with it?

A. We made several tests in our laboratory with it

and, after proving that it worked to our satisfaction,

we asked Mr. Ballot to come and see it. He did so

and then sent Mr. T. J. Hoover to inspect it. This

would probably be in Januaryi|r, 1910. After Mr.

Hoover had seen it I went to his office and gave him
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my original drawing from which this machine was

built. Mr. Hoover said that he would use this as a

I

basis for a standard machine for use in Minerals Sep-

aration Company's tests.

Direct-examination closed.

Cross-examination by Mr. Scott:

7x-Q. Did not Mr. Hoover at some time consider-

ably prior to the Autumn of 1909 explain to you the

idea of the Shear Gabbett or slide machine and show

you sketches of the same made by him.

A. No. I never had any communication with Mr.

Hoover as to the design of a. suitable laboratory test-

ing machine, and the type evolved, as shown by this

exhibit, was entirely the work of Mr. Sulman and my-

self without any suggestion of any kind from any one

else.

No cross examination.

Deposition closed.

Hugh F. K. Picard.
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Adolf Liebmann.

UNITED STATES DISTRICT COURT,
District of Montana.

Minerals Separation, Limited,

and Minerals Separation

American Syndicate, Lim-

^'^^^>
, /In Equity.

Complainants,

vs.

James M. Hyde,

Defendant.

Depositions of witnesses in rebuttal in behalf of

complainants in the above-entitled suit, taken by agree-

ment of counsel before Bernard Cowen, Esq., a No-

tary Public in and for the County of New York and

State of New York, acting by consent of counsel for

both parties as Special Examiner under the 67th Rule

in Equity as amended, at the office of Henry D. Will-

iams, 76 William Street, Borough of Manhattan, Coun-

ty of New York, in the City of New York and State

of New York, beginning on Monday, October 14, 1912,

at eleven o'clock in the forenoon.

Appearances :

Henry D. Williams, Esq., for Complainants.

Walter A. Scott, Esq., for Defendant.

ADOLF LIEBMANN, a witness, produced in behalf

of complainants, having been duly cautioned and sworn,

testifies as follows:
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Direct-examination by Mr. Williams:

1-Q. Please state your name, residence, age anc.

occupation.

.A. My name is Adolf Liebmann; my residena

Weybridge, near London ; age, sixty ; am a consultinj •

chemist.

2-Q. Please state your education and other quali-.

fications to testify as an expert as to the subject mat-,

ter in controversy in this suit.

A. I am a Doctor of Philosophy and Master oi,

Arts of the University of Bonn, Germany. I studied

mineralogy under Prof. Vom Rath. I studied physics

under Prof. Clausius. the famous scientist, who

evolved the mechanical theory of heat. I studied chem-

istry under Prof. Kekule, who is considered by many to

have been the most eminent chemist of the last can-,

tury. I was for five years assistant to Prof. Kekule.

I am a member of a number of learned societies ; of the

German Chemical Society, of the German Society of.

Applied Chemistry. I am a member of the Society of

Chemical Industry, the corresponding English Society.

I am a member of the Royal Institution of England,

etc. I am a Past Lecturer of the School of Technology,

of Manchester. I am a member of an advisory com-

mittee to the Council of the University of Leeds. Since

1884, that is for twenty-eight years, I have been con-,

suited with regard to chemical and physical problems,

and I have frequently since that time been called as a

witness to testify before the Courts in matters relat-
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ing both to chemistry and physics, in England, Ger-

many and the United States. I am retained by a

number of the very largest manufacturing concerns

In Germany, England and Canada in matters referring

to chemistry and to physics. Ever since 1881 I have

been engaged in the solution of technical problems both

jractically and theoretically.

3-Q. Have you studied the patent in suit No.

^35120 to Sulman, Picard and Ballot, issued Novem-

)er 6, 1906, for an improvement in ore concentration,

md do you understand it? '

A. 1 have read this specification and I fully under-

tand it.

4-Q. Have you studied the various patents intro-

iuced in evidence by the defendant, as well as the

estimony of the defendant, James M. Hyde, and of

'efendant's expert, Dr. Eugene A. Byrnes?

A. I have devoted about three months to the study

f the patents mentioned in the suit and to the issues

aised by them. I have read the testimony of Dr.

!yrnes and of the defendant.

5-Q. Having in mind the state of the prior art as

isclosed by the several patents referred to in defend-

nt's testimony, please give consideration to the inven-

on shown, described and claimed in the patent in

lit, and give such explanation thereof as will assist

le Court in its understanding of that invention.

A. Having carefuly considered the objections

lised by the defendant and disclosed in the different
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patent documents, which I may say represent prac-

tically the whole history of this branch of ore cncen-

tratin, I have formed the opinion that the invention now

in controversy is an entirely novel, ingenious and un-

expected process, which by its great simplicity fulfils

the most ideal demands of ore concentration.

All former efforts which have been made to make

use of oil in ore concentration consisted in making

use of the attraction of oils for minerals and in sep-

arating them either by producing a buoyant mixture

of oil and minerals wdiich being lighter than water

was capable of floating on water, or in kneading the

fine particles of minerals together by oil in such man-

ner that they form larger aggregates of minerals in

oil which would settle in consequence of their heavy

weight below the gangue and could be easily separated

from it. Later attempts have been made to lift such

aggregates, by the generation of gases or by blowing

air through perforated pipes into the mass formed by

the previous process, to the surface of the solution of

the water and to collect the minerals in this way. In

all these attempts the character of the minerals was

lost. It was the character of the oil which predom-

inated and completely buried the well defined properties

of minerals. In other words, it was a mixture of min-

erals with oil, either in large quantities or in smaller

quantities, which was produced by embedding the min-

eral in oil.

The present invention dififers essentially from all
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previous attempts. It is true that oil is one of the sub-

stances used, but it is used in such quantities which

were never heard of, and it produces a result which was

never obtained before. The result is that the minerals

are obtained as a froth of very peculiar character. It

is a froth consisting of air bubbles, which in their cov-

ering film have the minerals embedded in such man-

ner that they form a complete surface all over the air

bubbles. The remarkable fact with regard to this

froth is that, although the very light and easily de-

structible air bubbles are covered with a heavy min-

eral, yet the froth is stable and utterly different as far

as this property is concerned from any froth known

to me. It appears as if the minerals were protecting

the tender air bubble like an armor, and, instead of

destroying it, were actually guarding it. The froth has

a long life. One feels .tempted to say it is permanent,

at least as far as metalurgical operations are concerned.

I have myself seen a froth standing for twenty-four

hours without the least change having taken place.

Further, a very striking difference between the prev-

ious processes and the process of the patent in suit is

the difference between failure and success. This I

will explain more fully hereafter.

The simplicity of the operation as compared with the

prior attempts is startling. The whole work which

las to be done is to add an infinitesimal quantity of oil

:o the pulp, to which one may or may not add an acid,

igitate from two and a half to ten minutes, and col-
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lect the froth Avhich appears after a few seconds col-

lecting on the surface. The froth contains a large per-

centage of the minerals present in the ore. For con-

tinuous work nothing is required but an agitator, which

is connected with another vessel, such as a spitzkasten,

from which the concentrates overflow as a thick froth.

The appearance of this froth is most remarkable. ,J

The color and lustre of the minerals is the same as if

no oil were present. It is very strong and, even if the

top layer is destroyed, the underneath layers will bear .

it without being destroyed themselves and carry the t^i

mineral fallen from the top layer along. No air bub- v

bles are visible,—nothing but the uninterrupted cover- |5

ing formed by the concentrates.

I should like to add that I shall make a more detailed

description of the invention and differentiation from

prior processes when the patent in controversy and the

specifications offered as objections and anticipations

are discussed.

6-Q. Please now give such explanation as may as-

sist the Court in the understanding of the patent to

Bradford, No. 345,951, issued July 20, 1886.

A. As I understand Bradford's invention, it is a

process for collecting losses occurring on Rittinger
|

tables, Frue vanners, and jigs. It depends on the well

known phenomenon of skin flotation. For the purpose

of this invention no oil is used and no agitation in the

true sense of the word. The invention is illustrated by

a set of drawings which represent the old and well
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mown apparatus mentioned before, with the additional

)lant proposed by the inventor to carry out his inven-

ion. In these processes usually losses occur, due to

he phenomenon mentioned above. The inventor pro-

ndes a plant to prevent such losses. Figure 1 shows

.. Rittinger table, Figure 2 shows a Frue vanner, and

4gure 4 a jig. In Figure 1 the Rittinger table is con-

.ected by a plate a, which rests on the surface on a

pitzkasten marked e in such manner that the material

saving the plate a will be on the surface of the water.

'he tailings will sink down to the bottom of D. The

linerals will pass over the wall i into a second spitz-

asten filled with water but of shorter height than the

rst one, so that the mineral has to fall a distance be-

)re it touches the water. In this way the mineral

nks and is collected at the bottom of the spitzkasten.

he second figure illustrates a Frue vanner. P repre-

:nts an endless belt. In the drawing, which is a dia-

rammatic sketch, of course, the side elevations, which

e always present and essential, are not shown. The

;lt inclines; traveling from the lower inclination to

e higher inclination. The sand and water, which

ways carry some minerals, flow downward, while the

inerals are carried by the belt in the opposite direc-

bn. Bradford proposes to save the losses which are

<ie to the presence of the minerals in the sand and

oes it by collecting the tailings which carry the min-

als previously lost on a Frue vanner, over a belt in

lich they are exposed to the air. They are then taken
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up by a kind of dredger, emptied from there into a

trough or incHne b, from which they are dehvered on

a belt E, a portion of which is immersed in water. The

upward movement of this belt allows again aeration of

the tailings. When they are delivered to a similar

apparatus to that described in the other process, the
A

sands will fall down into the water, while the minerals

are carried by skin flotation into a second receptacle in

which they are collected. The collecting apparatus

both for tailings and for minerals is duplicated and

minerals and tailings are obtained on both sides of the

belt. Figure 3 is a sketch of the plan suggested by

the inventor to save minerals from waste water which

has but little fall. The principle used is the same as

illustrated in the previous sketch. Figure 4 is a type

of a jig. This apparatus is used for the separation

of coarse minerals and sands. By moving the piston

up and down, the minerals and sands arrange them-

selves according to their specific gravity or, more cor-

rectly, according to their falling power in water, the

minerals being below and the sands on top. But some

minerals usually rise to the water surface and these the

inventor proposes to collect by the same device as de-

scribed in the other apparatus.

To recapitulate: Bradford's invention is, not an oil

process. No slimes can be treated by it. The phenom«

enon used depends on skin flotation.

I cannot conceive of any other reason why this pat-

ent has been mentioned by defendant, but for complet-
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ing a historical sketch of the many attempts which have

been made during a large number of years to solve the

problem which has given so much trouble to mine own-

ers and which has caused such great loss of material.

Dr. Byrnes in his direct testimony only explans Brad-

ford's invention without showing any connection of

this process with the patent in suit, and in his cross-

examination he says that in general the phenomena of

skin flotation and the agitation froth may be attributed

to the same cause, but specifically not. I take this to

mean that in both cases the minerals are made to float,

but that the reason and the cause of such flotation are

essentialy different and that, therefore, the two proc-

esses must be different. If I am correct in this read-

ing, I am in agreement with Dr. Byrnes. If not, then

I will add that the Bradford process depends on sur-

face tension, while the agitation froth of the patent in

suit depends on the fact that the froth produced is

lighter than v/ater, and follows the natural law that

bodies lighter than water will float on the surface.

7-Q. Please now give such explanation as may as-

sist the Court in the understanding of the patent to

Carrie J. Everson, No. 348,157, issued August 24,

1886.

A. Carrie Everson's process is a process for the

concentration of ores by means of oil and acid, but the

inventor believes that its commercial value is probably

restricted to ores bearing precious metals, such as gold,

silver and copper. But even this limited forecast
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proved to be too sanguine, as it has never come into

practical operation. She has devised two ways of car-

rying her process out. One way is described on page -

2, line 1, and finishes up on page 2, line 74. She de-

scribes as an example a laboratory experiment. She

prepares first, at a temperature below 120° Fahren-

heit, a compound of cotton-seed oil and sulphuric acid '

in proportion of sixty of the former to eight of the

latter. The mixture is allowed to stand for some time

and then water is added to it gradually, and the mix-

ture is stirred after each addition of water until it

stiffens. When all the water has been added, the com-

pound thus obtained is added to the ore and the ore is

thoroughly incorporated with the compound. After

this has been done, water will be applied to the mass

whilst it is being broken up in sufficient quantities to

remove the sand or quartz from the ore. The wash-

ing again has to be done very thoroughly to accom-

plish the result of the invention. I have carried this

out in experiment, in order to see the working of this

process, and I have come to the conclusion that it is

an utterly impossible process for the treatment of large

quantities. The proportions used are about 6.2 c.c.

of oil to 112 grams of water. The result of the incor-

poration of the ore with the oil and acid is a kind of

a pudding. There is no similarity of this process or of

its result with the agitation froth of the patent in suit.

I notice in Dr. Byrnes' evidence that he is silent about

this part of Everson's patent, and he apparently has
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come to the same conclusion that I have, namely, that

this part of Everson's invention has nothing to do with

the process of the patent in suit and that it is an impos-

sible process.

The second mode described consists in mixing the

Dre with the oil and in cutting the gangue out after

such mixing by addition of acidulated water. The pro-

x)rtions between ore and oil are of about 100 of ore to

10 of oil, and the principle which guides the inventor

md on which the invention is based is that the sand

Qust be heavier than the mixture of mineral and oil.

Vfter the oil has been incorporated with the ore, the

cidulated water is added and the mass is thoroughly

gitated and the concentrates are washed out by a con-

tant overflow of water. I have carried this out in ex-

eriment by incorporating 63 c.c. of Texas fuel oil

^ith 300 grams of Broken Hill ore, adding the paste

lus produced to 2,000 c.c. of water containing .75%

f sulphuric acid. The whole mixture was contained in

n apparatus which has been called in these proceedings

le Slide machine. The mixture was thoroughly agi-

ited for six minutes and the agitation then stopped,

il containing minerals and some air bubbles were both

: the top and at the bottom of the water. The mix-

re was then slowly agitated and allowed to flow into

spitzkasten, into which at the same time a gentle up-

irrent of acidulated water was maintained. The oily

luid flowing on the surface which contained some of

e minerals was collected by overflow. The tailings
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which sank to the bottom shoiwed, on examination, con-

siderable quantities of minerals and oils. This process

of Everson depends on the fact that a mixture of oils

with minerals, if this mixture is lighter than the

gangue, can be removed by overflow by means of an

up-cast of water and separated from the gangue. It

is from the results of my experiments an unsatisfac-

tory process, and my opinion of it is confirmed by the

fact that the process has never been carried out in

practice.

I am strongly of opinion that there is nothing in

either of these processes which has any resemblance to

the phenomenon first discovered and described in the

patent in suit. Everson's processes both deal with oil

in quantities which would properly be called macroscopic

quantities. The ore to be treated must be free from

gangue slimes consisting of clay. The result of the two

Everson processes is unsatisfactory. The cost involved

is large. The patent in suit uses microscopic quanti-

ties of oil whidi cannot be discovered in the final re-

sult unless by chemical analysis and examination. The

result is, as I have mentioned so often before, an ab-

solutely new phenomenon, of which I could not find

anywhere in literature an analogue. According to my

knowledge, it is the first time that a froth is described

which behaves like a bubble of air enclosed by a sheet

of metal. It actually has the properties of an air bub-

ble enclosed in such a manner.

I have read that part of the testimony of Mr. Hyde
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A^hich refers to the Everson patent, and I disagree with

he statement that Everson broadly disclosed the prefer-

mtial oiling of mineral particles by oils and fats, and I

lisagree with the same conclusion arrived at by Dr.

Byrnes on page 121 of Defendant's Record, marked

^1). The preferential affinity of oil for minerals was

irst discovered in modern times, according to my

:nowledge, in British patent No. 488 of 1860, to

laynes. I confess my ignorance of the passage from

ierodotus which has been referred to in this testi-

aony, until I read the testimony in this suit. It is

ery evident that the preferential oiling of metallic

articles in ores by oils and fats was disclosed long

efore the Everson patent.

As to paragraph (2) in Dr. Byrnes' summary of the

Lverson patent, that is a correct statement of a novel

isclosure of the patent, namely, that acid emphasizes

le quality of the gangue to resist being coated with

As to paragraph (3) in Dr. Byrnes' summary of the

Everson patent, I notice that she advises the use of

illow in melted condition. Although I have not dis-

3vered any of the instructions which Dr. Byrnes

escribes as being contained in the Everson patent,

think it is fair to assume that she could only use

quid substances. I am, however, of opinion that al-

lough she includes, for instance, tallow within the

-Ope of her invention, she prefers to use liquid bodies

id she advises their use, as the examples given by her
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are carried out with oily substances capable of being

'

used at ordinary temperatures, and as it is obvious
'

that she has given the best method known to her at
'

the date of the patent.

Adjourned to Tuesday, October 15, 1912, at 10:30
'

in the forenoon, at the same place.
i

New York, October 15, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination continued

:

(Answer to 7-Q. continued) : On a fair reading of

the patent to Everson, No. 348,157, it seems fair to say

that she did not include heating of the mixtures. It is

true she says tallow is to be used melted, but that can

only refer to the first process, in which the temperature

of 120° Fahrenheit is stated to result from the mixing

of the tallow with the sulphuric acid, or to the use of a

mixture of two oil substances such as is mentioned on

page 2, lines 72-73, i. e., a combination of petroleum

with tallow (heated). It is further true that the in-

ventor mentions on page 3, that it is not essential to

this invention that the vegetable oils should be first

mixed with acid, but that they can be used in both

processes described by the inventor. It is clear, how-

ever, from this paragraph that she has not made tests

with all oils. Tallow is not a vegetable oil and, there-
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fore, the only reference to it and of its use is contained

in the preparation of the mixed compound before men-

tioned. It is not an important point, but the true read-

ings of Everson's specification does, in my view, not

disclose the application of heat.

I agree with paragraph (4) of Dr. Byrnes if the ad-

dition is made: but the result must be that the mix-

ture of minerals and oil is of less specific gravity, i. e.,

of less falling power in water, than the gangue. That

is the fundamental condition on which the process de-

pends.

I agree with (5), and also state that not only the

quartz ore, but also the minerals contained therein, are

reduced to a powder.

As to paragraph (6), the statement ending with

"preferentially oiled" can only refer to the first process

mentioned, in which the acid is present in the oil. In

the second process, in which the oil is mixed with the

ore, the agitation of the oiled ore with acidulated water

is for the purpose of cutting the gangue out.

As to paragraph (7), Everson's instructions are to

treat the concentrated mass prepared by the aid of pe-

troleum or of a liquid constituent thereof by means of a

constant overflow, i. e., by a method somewhat dififer-

ent from the method to be used when a vegetable or

an animal oil or a fatty constituent thereof is used. The

concentrates plus oils obtained by aid of the latter com-

pounds are apparently to be treated in the way as

described in the first process, namely, by opening and
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breaking up the mass and thoroughly stirring it in i

water.

On page 163 of Defendant's Record, Dr. Byrnes de-

scribes an experiment which is meant for an illustra-

tion of Everson's invention as revealed by the second
\

process. The description of the mixture of oil and ore

as having the consistency of damp sand is not very for-

tunate. The mixture of the oil and sand forms a pasty
;

mass, according to my experience. The experiment was
,

carried out in a Slide machine at a temperature of 27° :

C. (80-3/5° F.). There is no instruction whatever in

Everson's patent that such a temperature should be

used. I consider it unfair to the patentee to introduce
:

any variations when testing the process of a patent. Dr.
j

Byrnes then continues to say that after agitation he
;

obtained a good froth. I deny that in carrying out '

Everson's invention as described, a good froth is ob-

tainable. It is a magma consisting of oil, some wa-
,

ter, minerals and gangue. He then removes the al-

leged froth, but does not say how; it is, however, quite
;

clear not by the method suggested and specified by
\

Everson. Then he repeats his process of agitation and

collection of so-called froth nine times. There is no
\

description of such a process to be found in the patent.

Everson's invention depends on the fact that the min-

eral and oil must be lighter than the gangue. After

the removal of the first mixture of concentrates and

oil, which, of course, is bound to effect the removal of :

the largest amount of oil present, the condition of the
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remaining minerals was surely different from that con-

dition which forms the basis of Everson's invention,

pr. Byrnes' condition of mind when carrying out this

experiment is quite comprehensible. It is frequently

found and it originates from the fact that a man can-

'iiot put himself back to the time when a certain inven-

:ion was made. Dr. Byrnes treated Everson's patent

lot as having been made in 1885, but in 1912. By re-

peating the agitation nine times, removing after each

igitation the oil and what it may have contained, he

nay finally have come to conditions in which very lit-

le oil was mixed with the minerals. The result of this

ixperiment was a collection of concentrates weighing

.44 grams. As no assay of this concentrate was pro-

luced the figure will tell us nothing. I have made an

xperiment to carry out Everson's invention as I un-

lerstand it. I mixed 450 grams of defendant's ore,

vhich, of course, was finely crushed, thoroughly with

Occ. of crude petroleum, and the pasty mixture thus

reduced was agitated with 1600cc. of water acidulated

/ith 3cc. of sulphuric acid. After thorough agitation,

he mixture Vv^as run into a washing out vessel and the

oncentrate removed by a constant overflow of water,

fhe tailings were allowed to run away from the bot-

>m. The concentrate was dried and the oil removed

1 the usual way by washing with petroleum ether. It

'eighed 256 grams. An assay showed it to contain

2.1% of zinc, and the contents contained in the con-

-ntrate were, therefore, 31 grams.
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In summing up Everson's invention, I say that it con-

tains an important discovery, namely, the utility of acid

in removing the gangue from the oil. It reveals the first

attempt, which, although unsuccessful, is still of grea

historical interest, of trying to solve the problem of or.

concentration by a combination of oils and acid. I

took twenty years more before it was finally solved and^

an enormous amount of intermediate work, which, al--

though perhaps in some instances an advance on Ever-

son, yet was still far away from the final solution of-

the problem.

8-Q. Please now give consideration to the article

published in the Daily Herald Democrat of Leadville,

Colorado, on Wednesday, October 30, 1889, entitled

"An Important Invention," the same being in evidence^

herein as "Complainants' Exhibit, Fryer Hill Publica-,

tion."

A. The extract from the Daily Herald Democrat

of October 30th, 1889, refers to a new method of treat-

^

ing dry silicious ores and an experiment of the con-

centration of such a dry silicious ore containing silver

is described therein. There are several facts which in-

duce me to believe that this extract refers to an experi-

ment according to the previously discussed Everson,

invention, to which some new developments had been,

added. The extract states that the new method re-^

ferred and was suitable for the treatment of silicious

ore. A similar statement is contained in Everson s

specification. It is further stated that the ore treated
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vas an ore containing silver and a concentration of

he silver particles was obtained. Everson states that

ler process will probably only be valuable for the treat-

aent of ores containing precious metals, such as gold,

ilver and copper. According to the report, the ore

'j5, after being crushed and while dry, mixed with oil,

Vhich again is in accordance with the Everson process

isclosed in 348,157. The quantity of oil to procure

lorough mixing of ore and oil must be somewhat

imilar to the quantity specified by Everson. The ap-

aratus is new and apparently also the mode of agita-

lon which is described. It is a specific agitator which

used, namely, arasta-like fans, which I believe pro-

Lice a slower agitation. Another development is the

36 of heat. There are some other details in the con-

ruction of the plant which do not call for comment,

he dividing of the oily layer from the water is as-

sted by heat. With the exception of the use of heat,

) new element has been disclosed in this extract, which

as not revealed in the concentration process of the

person patent. It is not as clear a description as the

person patent and conveys much less information than

lie patent. I conclude by saying that no possible in-

rmation is contained in this document which could

id anybody anywhere near the invention of the pat-

t in suit, and that it is quite impossible according

this description to produce by agitation any true

)th and much less the agitation froth of the patent in
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9-Q. Please now give consideration to the article

published in The Engineering & Mining Journal of

November 15, 1890, entitled "Baker City, November

10," and in evidence herein as "Complainants' Exhibil

Criley-Everson Publication." 1

A. The experiment therein described seems to mCj

again the process of the Everson patent, with slight
^

modifications. The ore is crushed and thoroughly mixed;

with black thick oil. It will be remembered that irij

the patent of Everson the use of petroleum is described

in the example No. 2, and the same in the article pub-

lished in the Daily Herald Democrat. In the article

contained in The Engineering & Minmg Journal, black

thick oil is described as having been used. To make a;

proper mixing with black thick oil, a rather larger

quantity must be used than would be necessary if pe-

troleum was used. The water slightly acidulated with'

sulphuric acid is heated nearly to boiling, and then;

mixed with the mass of oil and ore. In the patent of

Everson no heat is mentioned at all. In the earlier

description of an experiment published by the Daily

Herald Democrat, the ore and oil is apparently mixed

with petroleum and is then heated with steam. In

the present case, the oil and ore mixture is mixed at

once with nearly boiling water. The description then

goes on, "a thick scum of sulphurets rose to the sur-,

face and was skimmed ofif." That can only mean that
^

a layer of oil containing minerals appeared on the top

of the water, and the "hitherto black ore" left be-

1"
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lind, the description continues, was white as snow,

n fact, pure silica.

The description is very scant and practically no de-

;ains are given. It would be impossible to draw from it

my other conclusion but that it was a performance of

:he Everson patent process with some slight modifica-

ions, a recovery of minerals from an ore by oil flota-

;ion. If this paragraph has been put on record with

he intention of disclosing the agitation froth phenom-

;non and the process leading thereto, then I say that it

loes not disclose anything of the kind, and that it does

lot even get us any farther than the Everson patent,

vith the exception that it contains a description of the

ise of hot water. Otherwise there are no details

vhatever and the experiment strikes me as a descrip-

ion of a laboratory test.

10-Q. Please now give consideration to the patent

Hebron & Everson, No. 471,174, issued March 22,

.892, for Process of Concentrating Ores.

A. This invention is based on microscopic study of

L finely powdered ore whereof the rock matrix is crys-

alline, and on a discovery which the inventors be-

ieve to have made, namely, that, contrary to public

elief and information, the rock particles are of greater

pecific gravity than the metallic and mineral particles,

"he results of the microscopic examination show that

lineral particles have a porous and irregular form and

tructure, whilst the rock particles have a smooth and

lassy surface. These are the results which the pat-
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entees have discovered by their research. The treat

ment proposed by the inventors is only suitable for ore

free from amorphous gangue slimes, and it consists

of forcing buoyant material into the pores of the min

erals or making such materials adhere to the irregular,

surface of the minerals in such quantities that the nat^

ural tendency of such particles to remain suspended ir

fluid is so much increased that they will float on the],

surface for suflicient time to be separated from the,

gangue. A number of substances are described as suit

able for the purpose of the invention,—charcoal, lamp-

1

black, bark, moss, cotton, wool, sulphur, aluminum I

hydrate, sodium oleate, metallic sulphates, etc., and it

is stated that the salts must not only be dry in the ordi-

nary sense, but entirely dehydrated, so as to render {

them amorphous. The carbonaceous substances (char-

coal, lampblack, etc.), are specially recommended for

the reason of their cheapness, of their positiveness

of action, and of their destructibility in the furnace.

It is essential for the purpose of the invention that no

substance should be used capable of being removed

by the fluid to which the ore is finally delivered for the

recovery of the minerals. The quantities to be used are

rather peculiarly expressed. The quantity of buoyant

material should be equal in bulk to the bulk of the min-

eral contained in the ore. In practising this invention,

the properly prepared buoyant material is equally dis-

tributed by mechanical devices with the ore particles,

and the mixture so obtained is then submitted to a
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ubbing movement and pressure, for which operation

)rdinary mill burrs are recommended by the inventors

IS effective. It is a necessary condition for the suc-

ess of the operation that, when using carbonaceous

ubstances, they as well as the disintegrated ores must

DC dry before the two are mixed, and then exposed to

pressure. Chemically prepared buoy stock may be dis-

'solved in water and thus mixed with the ore, but be-

jfore being exposed to pressure and rubbing the mix-

ture must be thoroughly dried. The use of oils is dis-

carded. The invention discloses an attempt to reduce

the specific gravity of the minerals by attaching to them

substances of much lower specific gravity. In other

words, an attempt to reduce the falling power in water

of minerals by the adhesion of dry powdery substances

which are lighter in specific weight. It has nothing

to do with the invention of the patent in suit.

11-Q. Please now give consideration to the patent

to Hebron, No. 474,829, issued May 17, 1892, for a

Process of Concentrating Ores, this patent not having

been heretofore referred to herein, and a copy of which

I now hand to you.

A. The process described in this patent is stated to

be an improvement on the process heretofore invented

by Everson and Hebron, and described in the specifi-

cation of patent No. 471,174, this patent being identi-

fied by the serial number of its application No. 404,400,

and it purposes to effect the concentration of a certain

kind of ore heretofore found particularly impracticable
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and practically imixDssible to separate. It is not stater

to which class of ores the inventor specifically refers

but it is fair to assume that it is for the same class o
{

ore which is described in the parent specification rel

ferred to in this patent. The improvements consist-
'

and they are the subject of the present invention—i-

obtaining a greater buoyancy in the joint mineral anc

metal particles and buoy stock than has heretofore?

been obtained. This object is achieved by expelling!

from the minerals an appreciable quantity of the air

and other gases contained in the pores, cells, cavities!

and depressions, either by heat or vacuum, and in sub-

mitting the particles of the ore whilst so heated, to-

gether with the buoyant material, to pressure. In this;

manner, a two-fold work is done: the air is expelledi

and the holes or pores present in the materials are en-j

larged. The heating must not be so high that it might'

involve material volatilization of the values. The ob-'

ject of this invention is to unite as large a quantity

of buoyant stock with the minerals as possible.

The invention is not an oil process for the concen-i

tration of ores. The use of oil is an impossibility. It

is an attempt to increase the buoyancy of the result of(

the earlier patent by putting more buoyant material

into the mineral than could be done by the process of

patent No. 471,174.

The reading of the Everson patent No. 348,157, of|

the Hebron & Everson patent No. 471,174, and of the

patent granted to Hebron, No. 474,829, is highly in--

t
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teresting. The first invention was made in 1885. It

was a process depending on oil and in which oil was

used in large quantities. Two attempts, at least, were

made to introduce the invention into practice, one in

1889, and the other in 1890. Both apparently failed,

and rightly so, because the process as revealed in Ever-

son's specification could never be a practical process. It

might have been a germ, if properly further developed,

which might have led to the Elmore process, or even to

the Cattermole process, but Everson being an inventor,

and therefore imaginative, discarded oil and turned her

versatile mind to other bodies, dry substances, for the

production of buoyancy in the minerals. Thus she ar-

rived, in collaboration with Hebron, at the invention

which is disclosed in patent No. 471,174. The oil is

discarded and specifically light materials, which must

be applied dry or which must be dry after being incor-

porated with the materials, are proposed for buoying

the latter. Then we have the Hebron patent, which

was granted to Carrie J. Everson as one of the assign-

ees, and which is stated to be an improvement upon

the invention of patent No. 471,174, in which the prop-

erty of the minerals of being capable of uniting with

dry buoyant materials is enlarged as much as possible

by removing the air from the pores and cavities and by

enlarging the pores and cavities by great heat, so great

that care must be taken that no material volatilization

of the values takes place. The study of this series in

their sequence makes quite tragic and pathetic reading.
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It shows an inventive mind originating a new idea,

the use of acid in the concentration of ores with oil.

It shows the struggles of the inventor to induce the]

public to accept an unsuccessful, and therefore useless,

process. It shows that she recognized the uselessness i

of her oil process, but that this failure does not dis-

'

courage her; her inventive mind turns into other road- i

ways, abandoning apparently as impossible the earlier

direction. It is clear to anyone who is not biased, from

the history told by these documents, that she did not,

with all her efforts, invent or discover a successful oil

process of ore concentration; that she was even very

distant from Cattermole's invention, and that to allege

that her unsuccessful process was in anticipation of

the process of the patent in suit, the agitation froth

process, is utterly absurd.

Adjourned to Wednesday, October 16, 1912, at 10:30 '

in the forenoon, at the same place.
i

New York, October 16, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination continued

:

12-Q. Please now give consideration to the patent

to Hockley, No. 466,753, issued January 5, 1892, for

an Ore Slimer.
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A. I understand this patent to be only an invention

of apparatus designed to save the float mineral, usual-

ly called slimes, and sometimes termed flour gold and

silver, and I agree v^ith the view expressed by Dr.

Byrnes on page 203 of Defendant's Record that the

Hockley patent is

"a disclosure of the well-known fact that finely-

divided gold and silver will float on water, illus-

trating the principle of surface tension flotation."

As to the opinion expressed on page 124 of Defend-

ant's Record by Dr. Byrnes, my view of the process of

this patent is as follows:

The falling power of a mineral when immersed in

water is considerably reduced if the mineral is in a

slimy condition. By the introduction of an up-cur-

rent, the mineral is carried to the surface of the liquid

and if exposed to air, then the phenomenon of surface

tension will come into play and prevent the minerals

from sinking down.

13-Q. Please now give consideration to the patent

to Rouse, No. 469,599, issued February 23, 1892, for a

Method of and Apparatus for Separating Slime or

Fines from Water Used in Milling Ore.

A. The invention described in this patent is for the

same purpose as the previous one. It is not a process in

which oil or acid is used, and the only agitation which

I find therein mentioned is an agitation created by the

introduction of air through a perforated pipe, of which
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there are a number. The air bubbles carry in their way

;

upward the slime alone and bring it to the surface. The

foam which is mentioned in the patent (if there is anyt

at all) is ordinary every-day-life froth which collapses-

one might say as soon as it is produced. I agree with'

the statement of Dr. Byrnes contained on page 203 of

Defendant's Record that

*'The Rouse patent, while describing a method of

floating mineral as a froth by aeration, does not i

specify the use of acid,"

with the qualification that the process does also not \

disclose the use of oil, and that it is intended only for

the saving of slimes from w^ater used in milling of ore,

containing the mill tailings. I

14-Q. Please now give consideration to the patent

'

to Francis Elmore, No. 676,679, issued June 18, 1901,

for a Process of Separating Metallic from Rocky Con- :

stituents of Ores.

A. This invention relates to a method of separat-

ing minerals from the gangue by an oil flotation pro-

cess. It depends on the fact that by immersing the -

ore in oil, only the minerals are taken up by the oil if

water be present, and the gangue remains behind. That •

is the broad principle. It is, however, quite evident

from the description that the separation is not a sharp

one and that the gangue, after the first treatment with

oil, contains still considerable quantities of the values

and that new additions of oil to the tailings remaining



Butte & Superior Mining Company. 557

Adolf Liebmann.

after the first treatment have to be made and the ex-

traction repeated. The process depends on flotation

by specific gravity. The pulp, which ought to be a

freely flowing mixture, has a quantity of oil added and

has to be agitated by slowly revolving agitation in such

manner that the oil does not break into small globules.

The minerals will be enclosed by the oil and the oil will

float by buoyancy. This process depends on the well-

known fact that you can reduce the specific gravity of a

heavy substance by mixing with a light one. I may re-

mark here that it is a process not suitable for the treat-

ment of slimes. The patent recommends the use of

thick oil. I have made several experiments with re-

gard to this patent and I find it correct that the prin-

ciple of this invention is flotation by specific gravity.

I need scarcely add that the process of this patent dif-

fers absolutely from the process of complainants' pat-

ent in suit, that it depends on utterly dififerent physical

laws, and that, as regards its economy and utility, the

Elmore process and the process of the patent in suit

cannot be compared with each other. The Elmore pro-

cess is expensive and complainants' process, as far as I

know, is the cheapest in existence.

15-Q. Please now give consideration to the patent

to Alexander S. Elmore, No. 689,070, issued December

17, 1901, for Separating Mineral Substances by the

Selective Action of Oil.

A. The discovery which is contained in this pat-

ent is that in some cases a slight acidulation enhances
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the selective action of oil in a mixture consisting of

an ore pulp and oil, from which the mineral is to be

separated by oil flotation. The process is a develop-

ment of the process discussed before and described in

patent No. 676,679. The development consists in mak-.i

ing use of Everson's discovery, that the presence of

acid prevents oiling of the gangue. The patentee men-'

tions as suitable acids oleic acid and sulphuric acid,

and states that the quantity to be used need not exceed i

often one-five-hundredths part of the volume of oil or

'

water employed in the operation. The remarks made

about the patent mentioned before, No. 676,679, apply!

equally here.

16-Q. Please now give consideration to the patent

No. 735,071, issued August 4, 1903, to Delprat, for

Extraction of Zinc, Lead, and Silver Sulphides from

Their Ores.

A. This patent depends for the separation of the

mineral on the possibility of a gas which is generated

in the mixture of a sulphide ore with water by an acid,

attaching itself to the mineral and lifting the mineral

to the surface whilst the particles of the gangue fall

to the bottom of the fluid. The inventor says that in

order to facilitate the process suitable salts are added to

the solution to increase its specific gravity. The acid

used and claimed is nitric acid, and the salts recom-

mended to be added to the solution are nitrates, and

the specific gravity of the solution should be 1.4. The

inventor states that the gas is produced by the action
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if nitric acid on the sulphide. To produce a gas in

his way is chemically impossible. But, however that

s, the process as described has no resemblance what-

•ver with the process of the patent in suit. It does not

lepend on the presence of any oil. It does not depend

)n agitation. (As a matter of fact, it is clear from the

[rawing of the apparatus that there is no agitation

vhatever, that the mass cannot be agitated.) It is

imply the lifting of a particle or of particles of min-

ral by a gas bubble. If a gas bubble should burst on

ts journey to the surface, the mineral would fall down

Lgain, and if a gas bubble should burst while on the

[urface, the minerals would likewise fall to the bottom,

rhere is no mention of the formation of any froth in the

)atent and neither the process nor the result described

herein has any resemblance whatever to the process

md the result of the patent in suit.

17-Q. Please now give consideration to the second

)atent to Delprat, No. 768,035, issued August 23, 1904,

or Extracting Zinc or other Sulphides from their Ores,

his patent having been put in evidence by the defend-

int, although not referred to by any of defendant's

vitnesses.

A. The process is the same as of the first patent

Delprat, with one exception. Instead of using nitrate

md nitric acid, the patentee uses sodium sulphate and

ulphuric acid.

I should add as to both these Delprat patents that

10 oil whatsoever is used and that heat is relied upon,
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in the second patent the heat being just below boiling

point.

18-0. Please now give consideration to the patent

to Potter, No. 776,145, issued November 29, 1904, foi

Process of Separating Metals from Sulphide Ores.

A. This patent describes a process which belongs tn

the same class of processes described in the Delprat

specifications, namely, the lifting up of minerals from

ore pulp by means of gas bubbles generated in the pulp

mixture. The agent used for the generation of gas

bubbles is sulphuric acid in quantities that the water

present in the pulp contains from 1 to 10 per cent, of

sulphuric acid. The quantity wdiich will usually be suf-

ficient is 2^ per cent, of sulphuric acid contained in

the pulp solution. Heat has to be used in Potter's pro-,

cess, also agitation, but it is clear from the drawing,

and equally so from my experimental experience, that,

the agitation must be very slow and that brisk agitation

will defeat the objects which the inventor,

contemplates to achieve, and the "pasty mass" (page 1,

line 43), would by brisk agitation be sent to the bot-

tom. I notice a statement in claim 3 that the separa-

tion of the minerals from the ore is due to bubbles of

sulphuretted hydrogen formed by the action of the acid

on sulphides. Although a smell of sulphuretted hydo-

gen can be observed during the performance of this

process as well as of the second process of Delprat,

the lifting power is due, in my view, to carbonic acid,

generally. There are in most ores carbonates pres-
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it and the action of sulphuric acid on carbonates at

otter's or Delprat's temperature is to liberate car-

)nic acid from them. Sulphuretted hydrogen plays

aly a small part if any, in this process. Any remarks

'hich I have m_ade with regard to the want of stability

,' the gas bubbles supporting rising or floating min-

als with regard to the Delprat process apply equally

I the Potter process. They are continuously burst-

g, and the destruction of each bubble involves the

:turn of the mineral to the bottom of the vessel. The

Lme remarks made about Delprat's process in compar-

on with the process of the patent in suit apply also

I the comparison of this process with the process of

le patent in suit. Potter does not use any oil, he does

)t introduce by brisk agitation air into the pulp ; such

; agitation would be absolutely fatal to Potter's pro-

:ss and would lead to no result.

I have made a number of experiments to study the

;sult of the Potter process. I observed that the lift-

g was always due to gas bubbles attaching themselves

ith one part of their surface to mineral particles,

hilst the remainder was usually clear. I do not mean

' say that each gas bubble carried one particle of min-

al ; there may be a number of particles attached to one

IS bubble, but I always noticed that a part of the

m was not covered. These loaded gas bubbles were

^ry tender. They frequently burst and the minerals

mk again. The dropping of the mineral took place

)th within the liquid and after the bubbles had arrived
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on the surface. If the stirring was anything but ven

slow, nothing would rise to the surface. I made on'

quantitative experiment. 400 grams of Broken Hil'

tailings, lOOOcc. of water containing 2>4% of sulphur

acid, were heated to 85° Centigrade, and the mixtui

was slowly stirred. After two minutes stirring, th

minerals which had appeared on the surface were takei;

off, filtered, dried and weighed. The weight was 3i!

grams. The residue which remained after the frotl;

had been removed was freshly acidulated with sulphuric

acid, but so little minerals appeared on the surface tha

the quantity was not sufficient for further assay. ]

The remarks made by Dr. Byrnes, on page 136 o;

Defendant's Record, are absolutely incorrect and <'•

meaning is introduced which is not contained in th(.

specification, and a fact is stated which is equally absen-;

in the description. Dr. Byrnes says

:

j

''The free use of an agitator of this type cause'

the solution to become thoroughly aerated and im-

pregnated with fine air-bubbles."

I cannot find any such statement in the specification.;

but from my experience I say deliberately that, if sucliJ

agitation were used in connection with the Potter pro-

cess, the result would be nil. The words actually used;

by the patentee are

'The stirrers are then freely used,"
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ivhich, when interpreted with Figure 1 of his plant,

;Iearly show that he means "freely" in the sense of

:ontinuously, simply bringing mineral particles con-

tinuously from the middle of the ore to the top, so

that they can rise to the surface after the attachment

to gas bubbles. If the agitation were used which Dr.

Byrnes attempts to read into Potter's specification, the

-esult would be nil, as I said before; in other words,

lothing would stay on the surface and the purpose of

his invention, namely, the separation of minerals from

he gangue, could not be achieved.

19-Q. Please now give consideration to the patent to

alogner. No. 736,381, issued August 18, 1903, for a

Process of Purifying Graphite.

A. This patent describes a process of separating

graphite from a graphite ore having earthly admix-

:ures only, and the process consists in adding to a mix-

:ure or, as he calls it, a thin paste obtained from the

graphite mineral and three or four times its weight of

Ivater, one-half the quantity of petroleum of the amount

,)f pure graphite contained in the graphite mixture, and

stirring the whole thoroughly within a closed vessel.

ile defines what he means by thorough stirring,

lamely, having closed vessels suspended on chains

A^hich are moved by short shocks, thirty in a minute,

)ne workman being able to attend four of these ves-

sels. The graphite is taken up by the petroleum, whilst

he earthy admixture remains in the gangue. The re-

sult, that is, the separation of the graphite from the
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ore, is due to the oil flotation; that is, the combined

mixture of petroleum and graphite is lighter than wa-

ter. Water is finely sprayed on the surface of the pe-

troleum to sink any earthy particles which might b(

present in the petroleum. The mixture of the petrol

eum and graphite is then removed and the shaking Oi

the vessel is repeated, once, twice or oftener, each time

after the addition of fresh petroleum.

The remarks made by Dr. Byrnes on page 130 of.

Defendant's Record are particularly unfortunate, in

:

view of the very accurate description of the process con-

:

tained in the patent. Dr. Byrnes calls 30 shocks per :

minute a strong agitation, which is not only designed ;

to intimately distribute the petroleum throughout the

pulp, but also to aerate the pulp and cause the oiled

mineral to float to the top as a froth. What the pat- .

entee describes is that by his stirring the petroleum is

broken up into small drops o\ perles and every particle

of graphite, when touching them, is attracted, whilst

the earthy particles, which have been saturated with

water, before the addition of petroleum, remain com-

pletely neutral; that is, are not attracted by the pe-

troleum. What is more, if the inventor had contemplat-

ed a froth process, he surely wouldn't have destroyed

the object of such an invention by sprinkling water

on the surface of the oil. Furthermore, this is a pro-

cess which depends on the reduction of the specific

w^eight of the substance by mixing it with a much light-

er body. The mixture of petroleum and graphite is

lighter than the water and floats on it. There is not a
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word in the specification referring to aeration, and what

is more, there is no aeration. As to Dr. Byrnes' re-

narks,

"Agitation by 'a strong rotating =5= * * move-

ment,' as suggested, is a type of agitation em-

ployed in the patent in suit to form a froth,"

[ will say that I absolutely disagree with him and I feel

x)mpelled to add that it surprises me. To compare a

>tirring, which consists of thirty shocks a minute, with

I brisk agitation used for the beating in of air into a

iquid and operating at anything from 500 to 2000 revo-

utions per minute, according to the size of the appara-

us used, does not appear to me permissible.

Glogner's process is practically identical with the
o

irst Elmre process, only he prefers to use petroleum in-

tead of thick oil, and the result he obtains is identical

vith Elmore's result, namely, a recovery of the min-

;ral by oil flotation. The similarity goes even farther.

^ike Elmore, he has to retreat his gangue and has to

dd new quantities of oil each time he repeats the ex-

raction of the mineral. Elmore uses for mixing the

il with the mineral a rotating motion, Glogner obtains

he same rotating effect by sharp shocks. Neither of

|hem uses any acid. There is absolutely no similarity

etween Glogner's process and the process of the pat-

nt in suit.

Adjourned to Thursday, October 17, 1912, at 10:30

ithe forenoon, at the same place.
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New York, October 17, 1912.
:

!

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination continued

:

Answer to 19-Q. continued: I have carried out the

process of the Glogner patent, using the proportions

and the conditions of experimentation described therein.

In a bottle 50 grams of ore containing 10% of

graphite were made into a thin paste with 150cc. of

water, and 2^ grams of petroleum were then added.

;

The mixture was shaken with short shocks about thirty

to the minute. The top of the liquid was then a smooth i

surface of petroleum carrying graphite. Underneath
;

were some little globules of oil carrying graphite. There
,

was no froth whatever. The gangue at the bottom

was not quite cleared of graphite. j

This experiment proves clearly and definitely that
,

the theory advanced by Dr. Byrnes on page 130 of De-
;

fendant's Record, namely: i

"The waves formed by reciprocating the agitat-

ing vessels in short shocks would naturally entrain ,

and intermingle with the pulp a large amount of

air in the form of bubbles, just as an ocean wave

entangles air and forms a floating froth or foam,'

is unsound and not in accordance with the actual facts.
,

No intermingling with the pulp of a large amount of
j
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lir in the form of bubbles takes place and no froth

whatsoever is formed. This is equally true of the re-

narks of Dr. Byrnes on page 170 of Defendant's Rec-

ord, which makes the following statement:

''Glogner, 736,381, illustrates an oscillating agi-

tating vessel, in which the mixture of ore-pulp and

water is thrown violently against one end of the

vessel, the wave falling back through the air, thus

imitating the aeration and frothing produced by an

ocean wave."

20-Q. Please now give consideration to the patent

:o Good, No. 745,960, issued December 1, 1903, for Ap-

Daratus for Separating Graphite or other Materials

rem Associated Impurities.

A. This patent describes an apparatus for separat-

ng graphite and other materials. The patentee, how-

ever, mentions only graphite specifically, but does not

lefine the other materials. The apparatus combines the

iunctions for the performance of three processes and

:onsists of three parts,

(1) a part which is for the separation of finer par-

deles or flakes by skin flotation;

(2) another part which is for the treatment of the

iner particles which have been separated from the ore

before it was submitted to the operation in the first

)art, together with the unfloated ore from the first treat-

Tient; the. separation of the graphite from the ore be-
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ing effected in this second part of the plant by oil

flotation in a tank filled with boiling water. The coarser

graphite, some oil and the sand remain at the bottom,

of this tank and are treated in

(3) a third part of the apparatus. The graphiti.

in the mixture is crushed under water between two ro-

tating wooden blocks which have sufficient power for

the crushing of the graphite, but do not crush the sand.

The mass is discharged over a screen into a trough.

This screen retains the sand but allows the passage of

the graphite. The latter is carried from this trough

through a conduit into a settling tank. The processes

carried out in the three divisions of the apparatus can

only be

(a) Skin flotation,

(b) Oil buoyancy flotation,

(c) Grinding of only the graphite present in the

mixture of coarse graphite and sand, separation of the

so-ground graphite from the sand by a screen, and

settling of the graphite in a settling tank.

No details whatever of the second and third processes

are given, but, as far as their character can be deter-

mined from the construction of the plant, they can only

[refer to the use as mentioned under (b) and (c). The

rotary agitator, described in part (2) of the plant, is

used for a slow rotation to produce an effect similar to
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the Elmore process. The oil flotation of the graphite

takes place in the same tank in which the agitation takes

place, and the oil containing the graphite is removed

from the tank by pushing it over the lip of the tank

into another tank. If there were brisk agitation, this

would be quite impossible, as gangue would be likewise

carried over and the very objects of the process de-

feated. As I have said before, the patent describes no

process, at least as to part (2) and (3) of the plant,

but an apparatus. There is not a single word in it

which would convey, even to the most acute intellect,

the faintest idea of complainants' process and result,

land even with our present knowledge it is absolutely

impossible to carry out complainants' invention in this

apparatus.

21-Q. Please now give consideration to the patent

to Wagner, No. 373,113, issued November 15, 1887,

for a Churn.

A. This patent describes an apparatus suitable for

churning. On page 196 of Defendant's Record, Dr.

Byrnes says, with regard to this patent:

'Tt is common in the production of butter to

churn and beat air into the milk, the air diffused

throughout it acting to throw down the curd and

separate it from the butter."

This remark strikes me as being particularly inap-

propriate and unsuitable. The purpose of a churn for

igitating cream is not to produce a butter froth in which
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air particles or bubbles are lined with butter. It is for i

the opposite purpose, namely, for producing the solid !

butter without air. I cannot pass over a remark which i

is contained in the same passage and which refers to

the production of an aerated soap suitable for floating-

on water. Again, the use which Dr. Byrnes makes -

of this process does not apply to the process of the pat-

ent in .suit. The soap is aerated in a liquid condition

and the air is impregnated within the liquid soap. There

is no separation as a froth of a heavy solid body by

means of oil, and much less by minute quantities of oil

and aeration.

I have read the article on "Flotant Soaps" referred

to by Dr. Byrnes, which has just been handed to me

for the first time, and I find that it is in agreement with

what I have said.

A simple agitator called a ''twirling fan" is shown

for agitating the liquid soap. I do not think this would

be a very good agitator for aerating an ore pulp. The

same is true of the churn dashers of the Wagner pat-

ent.

22-Q. Please now give consideration to the patent

to Stoveken, No. 729,805, issued June 2, 1903, for

Apparatus for Extracting Metals from Ores.

A. This patent relates to the extraction of gold by

the cyanide process from ores. The process involves

a chemical reaction, namely, oxidation in the presence

of a soluble cyanide, and the oxygen is supplied from

its cheapest source, namely, from air, which is accord-

ing to this process introduced by agitation.
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I am in agreement with Dr. Byrnes in the following

tatement on page 175 of Defendant's Record:

''It is common practice in the art of treating

minerals by the cyanide process to thoroughly

aerate the ore-pulp, by a variety of methods, for

example by injecting streams of air; by flowing

the pulp over an aerating surface, in a tl\in sjieet,

in contact with atmospheric air, or by

air into the pulp by an agitator."

In the cyanide process the only thing which is es-

ntial is that the air should be present and the only

ifference which can result from a different mode of

itroducing it can be a slightly slower or quickened

lemical action.

The Stoveken agitator, if constructed sufficiently

rong for the requirements of the agitation froth pro-

2ss of the patent in suit, could probably be used as the

ofitator.

23-Q. Please give consideration to the patent to

:endall, No. 771,075, issued September 27, 1904, for

eparation of Mineral Substances by Means of the Se-

ctive Action of Oil.

A. I quote from this patent as follows

:

"According to this invention crushed graphite-

containing material—for example graphite ore or

graphite waste—is mixed with water and brought

intimately into contact or thoroughly mixed with



572 Minerals Separation, Limited, et ai, vs.

Adolf Liebmann.

pure thin oil—as, for example, kerosene or paraffin i

oil—which adheres to and by reason of its levity, I

separates the graphite substance (this may be

more or less pure graphite) from associated rockyr

matter, which by reason of its weight and non-

affinity to oil sinks in and is conveniently carried

off by the water. The graphite substance is or may

be afterward separated from the oil and the

latter is or may be used again in subsequent simi-

lar operations."

This process is clearly an oil buoyancy process. The

oil and graphite float on the water because they are

lighter than water, just as cork floats on water. It has

nothing to do with the process of the patent in suit.

I note that, although the defendant has put this pat-

ent in evidence, no witness for defendant has described

it or referred to it.

24-Q. Please now give consideration to the patent

to Cattermole, No. 777,273, issued December 13, IW,

for Separation of the Metallic Constituents of Ore from

Gangue.

A. This invention relates to improvements in the

separation of the metalliferous constituents, that is,

minerals present in ores, from the gangue, by means of

the selective action of oil or certain coal tar products

which are classified as oils. The invention depends on

the following facts

:

(1) An oil suspended in water has more or less se-

jd



Buite & Superior Minin^^ Company. 573

Adolf Liebmann.

ective action. It will coat the particles of metallifer-

lus matters in preference to the particles of the gangue.

n other words, the values will be coated with oil, the

'gangue will be wetted by the w^ater.

(2) The presence of an acid in the mixture of the

il and the pulp will increase the selective action of the

il and render it more marked and decisive.

(3) If the proportion of the oil is kept within rea-

onably low limits (the quantity of oil to be used in dif-

erent cases may vary according to the nature of the

re to be treated and according to the consistency and

ature of the ore), and if the mixture of water, oil

nd ore is thoroughly agitated, the minerals become

Dated with oil and will adhere together, forming gran-

les which, partly by reason of their gravity, partly on

ccount of their bulk as compared with the individual

lineral particles before this treatment, settle on the bot-

)m of the agitating vessel when the agitation is

:opped. The inventor has further discovered that this

ranulating action is facilitated if the oil, before the

Idition to the pulp, is emulsified with water containing

small amount of soap or other emulsifying agent.
i

On these three facts the inventor has based his very

genious process for the separation of minerals from

es in the form of granules. The process is as fol-

ws: In a convenient apparatus the finely powdered

e is violently agitated, for instance, by a revolving

irrer, with the mixture of acidulated water and oil.
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By the process of agitation the mineral particles ag-

glomerate together in the form of granules, which, '

when the agitation has ceased, will fall to the bottom

of the vessel and which are so heavy that they can be '

removed from the sand in a simple way, by up-current

of water, which carries the sand and will not carry

the granules along with it. The continuous process •

devised by the inventor is performed as follows: four '

mixing vessels, which are in series and which are pro- '•

vided with stirrers, are filled with the ore pulp, the oil
'

emulsion, and a small quantity of acid. The circuit is

filled with acidulated water and tuned up in such man- '

ner that the inflowing pulp and oily mixture will be

corresponding to the outflowing water. Agitation is :

started and the pulp and oil mixture containing a small
'

proportion of acid are allowed to run into the first '

mixer, from which it passes into the following mixers.

The well agitated mass, on leaving the fourth mixer, en-

ters the vessel called by the inventor a classifier, which

is provided with an up-current supplied through a pipe

at the bottom through which acidulated water en-

ters. The granules which have been formed in the

agitator and separated in the classifier fall, in conse- :

quence of their greater falling power, with a certain

quantity of the coarser gangue, to the bottom of the

classifier and are removed from there through a pipe

into another agitator, whilst the lighter sands are

carried away by the upward current and discharged into

a settling tank. In order to separate the granules from
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the heavy sand, the mixture is further agitated in the

mixer, of which there are two in series, and then pass

into a second classifier and the falling power of the

granules has been so much increased that the up-cur-

rent introduced in the classifier will be regulated in

such way as to be able to carry away the heavy sand,

whilst the granules are discharged from the bottom

of the classifier into another tank. The inventor states

that this apparatus is only a type and serves as an il-

lustration. It can be varied considerably and also the

steps of the process may be varied. The mixers shown

in the drawings are of a well known type, namely, the

cone or Gabbett type. They are shown as a dia'graniatic

sketch. In 1904, they were well known mixing and

agitating devices. I have known them as "cone mixers"

for many years before 1904. I knew them as cylindrical

vessels with baffles.

Cattermole has described in the text of his patent a

rolling form of agitation as preferably to be used in

some stages of the process to obtain a good granula-

tion of the mineral, this rolling to be such as is had in

cylinders or barrels. This appears at page 3, lines

46-50. This is not shown in the drawings. Of

course, a cylinder or barrel could be used in place of

any cone mixer which is shown, and it would be reason-

able to put cylinders or barrels in place of the last

two cone mixers. Indeed, it would be self-evident that

this would be the place to use the rolling form of mo-

tion, as the first set of cone mixers could then be
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relied upon to intimately mix the oil with the mineral.

The proportion of oil used depends on its viscosity,

the fineness of the ore and other factors, and on the

consistency and size of the granules desired. The

more oil used, the larger, softer and less numerous

the granules. With 10% of oil to the weight of min-

erals, only a few pasty masses of oil agglomerated

minerals will be generally obtained, and oil in excess

of this quantity may cause all the granules to coalesce

into one soft mass. Cattermole recommends a quantity

of oil between 4 and 6 per cent, of the weight of the

metalliferous mineral matter present in the ore, but

this is only a recommendation and a statement of what

he has usually found to be necessary. It is clear from

this description that a definite amount of oil to produce

good granulation effects cannot be given, as the final

result is determined by many factors which have to be

first experimentally ascertained. No definite law of

proportions can be laid down for this process, which is

a process for the treatment of a large class of sub-

stances, each differing from the other in many ways,

and is in that respect like all other processes which

are destined for the use of differently constituted com-

pounds and not for the use of one individual substance.

But the patentee has described his invention so well

and exhaustively that a few experiments will suffice

to determine the proper proportions suitable for a

given ore.

The amount of emulsifying agent should be from



Butte & Superior Mining^ Company. ^''

. Adolf Liebmann.

) to 5 per cent, of the weight of oil and as substances

uitable for emulsifying processes, soap solutions of

ow alkalinity are recommended, but a large number

')f others are mentioned. A specially beneficial action

n granulation is claimed for the acid liberated by sul-

|)huric acid from the emulsifying agent.

The inventor describes further the process for the

ecovery of the oil from the granules. The oil is re-

noved from the granules by agitating them with the

mulsifying agent in a stronger or more active condi-

ion or proportion than is used for the emulsifying of

he oil initiall}^, and the stripping action of the emulsify-

ng agent is increased by attrition of the granules.

Where water is scarce, it is recommended that the

vxt crushed ore is allowed to settle and that only the

vet ore is fed into the agitator, and in this way the

ircuit can be kept distinct from that of the mill water.

Vherever an ore is intended after crushing for fur-

her treatment with vvater, it is usual to crush it wet,

s in this wa)^ great inconvenience is avoided. That

3 not only so with ore, but with many other products.

The inventor gives a warning that ores containing

ittle mineral should be enriched for treatment by his

rocess, in the following paragraph ( Spec, page 3, lines

4-43)

:

*Tn certain cases, as where but little mineral is

present in the ore, to increase the nucleating or

granulating factor, pulverized mineral matter ob-
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tained in a previous operation or other matte:

having an affinity for oil from a different soured

may be introduced into the ore, or a portion o:

already granulated and separated mineral matte
,

may be returned to maintain the necessary amout.

.

of mineral in the ore under treatment." ,

Adjourned to Friday, October 18, 1912, at 10:30 in

the forenoon, at the same place.

New York, October 18, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination continued

:

Answer to 24-Q. continued: I performed an ex-

periment with regard to the Cattermole invention des-

cribed in this specification. I took 500 grams of

Broken Hill tailings, 30 cc. of an emulsion containing

10 grams of Texas fuel oil and an amount of resin

soap (Primrose soap) of 3.3% of the weight of oil,

and stirred them violently in a cone mixer with 1500

cc. of water and 30 cc. of sulphuric acid. The mix-

ture was allowed to flow whilst being agitated, into

the center of a vessel, into which water was running

up from the bottom and running out at the top charged

with slimy sands. The vessel had an opening at the

bottom, from which the minerals which were as gran-
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ules quite at the bottom and the coarser gangue were

emptied out and then put back into the cone mixer,

from which however, the baffles had been removed.

They were there slowly rolled for about eight minutes

and collected again as before. In this operation, part

of the sand again was removed. The experiment

proved the absolute correctness of the specification and

of the description of the result.

25-Q. Please now give attention to the patent to

Cattermole, Sulman and Picard, No. 777,274, issued

December 13, 1904, for Concentration of Minerals

from Ores.

A. This patent is a modification of the process

of the previous patent, and the modification consists

in the use of oils or oily substances which form com-

binations with alkalis, such combinations being alkaline

salts, and in producing the fatty acids therefrom in

situ. Types of such alkaline salts are ordinary soaps,

and alkali salts of certain aromatic derivities, such as

cresols, phenols, etc., which on addition of acids liber-

ate the oily or aromatic substances. The apparatus

used is identical with the apparatus of the previous

patent and the process equally so, with the exception

that the fatty acid is produced as stated in situ. The

result is agglomerated masses or, as they have been

called, granules.

This patent is known among the staff of Minerals

Separation, Ltd., as the soap and granulation patent.

26-Q. Please now give consideration to the patent
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to Cattermole, Sulman and Picard, No. 788,247, issuec

April 25, 1905, for Ore Concentration.
j

A. This patent includes the invention described

in the previous patent, No. 777,274. It is an inventio:

.

broadly claiming the granulation by means of oily sub
,

stances produced from the alkali salts in situ and th'.

separation of the granules after their formation by a

number of different methods, of which the method of]

the previous patent is one. There are several ex-_

amples given, one of which is to remove the granules]

by flotation. A gas is generated in the mixtures and]

the bubbles on attaching^ themselves to the srranules.

lift them to the surface, thus enabling the oil-coatedj

aggregates to float by the phenomenon of skin flota-j

tion, and the substance will float sufficiently long for,

collection, even if the gas bubbles burst. Suitable

sources for the generation of gases are suitable car-^

bonates, which may be present in the ore, or added,

or an easily decomposable sulphide, which on addition ,

of mineral acids release the gases (in the one case

carbonic acid, in the other case hydrogen sulphide)
.

from the salts. Another mode described is to make the

coated mineral aggregates adhere to metallic or other

suitable surfaces, coated with similar fatty acids, that

,

is, oily substances, and still another mode is to make

the coated mineral particles adhere to suitable mater-

ials lighter than water such as wood sawdust coated

with similar fatty acids, that it, oily substances, by

which process the minerals can be removed by flota-
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tion. Another feature of the process of this patent

and of the previous patent is the fact that the oily

substances can be reconverted by treatment of the con-

centrates with an alkali into soluble soap solutions and

these soluble soap solutions can be used for the treat-

jment of new quantities of ore, by which a great economy

is effected.

The deciding phenomenon of this invention is the

formation of a product which is heavier than water and

gangue, that is, having such a physical character that

it will actually sink in water. In the first two claims

the method of separation is claimed generally and in-

jcludes the process of removal of the two patents which

have been discussed, No. 777,27Z and No. 777,27A. The

second way of separation consists in lifting the aggre-

gates of minerals up by air bubbles, not as a froth, be-

cause there is no froth whatever, but by attaching

themselves to the granules and making them rise to the

surface. As soon as they are at the surface, the sur-

face tension will keep them up long enough to allow

3f their collection, even after the gas bubbles have dis-

appeared. No froth in the ordinary sense, I should

say, is formed, but certainly nothing which has any re-

semblance to the agitation froth of the patent in suit.

[ repeat what I have said before, that the agitation

iroth of the patent in suit is a froth consisting of air

)ubbles which are absolutely covered by an armor of

nineral particles, in which a clear film surface of the

^as bubble is quite absent. It is a stable compound.
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In the flotation of the products of the process of the

present patent, gas bubbles may support one or several

aggregates of minerals, but there is regularly a clear

space left in the bubble and the bursting of the bubbk

is of frequent occurrence. The two phenomena have

no similarity with each other.

27-Q. Please now give consideration to the patent

to Sulman and Picard, No. 793,808, issued July 4, 1905,

;

for Ore Concentration.

A. This is another invention for the separation of

oiled minerals by the skin flotation process, and there

are several ways described to carry the invention into

effect. The first step consists in adding such a pro-

portion of oil to a pulp as will produce aggregation of

minerals in the oil which are heavier than water, or,

as the inventors put it, "but the quantity of oil should

be insufficient to raise the oiled mineral by virtue of the

flotation power of the oil alone." After the completion

of this part of the process, a suitable gas is generated

in or introduced into the mixture, and, as examples, air,

carbonic acid and sulphuretted hydrogen, or the like,

are mentioned. As suitable substances for the genera-

tion of gases bicarbonates or carbonates either soluble

or insoluble in water (preferably the latter), or easily

decomposable sulphides and the like, may be used with

acid solution, and in such cases the addition of the

acid may be made, if desired, after the addition of the

gas-producing agent. Gases may be produced by elec-

trolytic methods, or by means of various other known

reactions.

.f
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A second way of carrying this invention into effect

s to spray the oil with air or other gases into the pulp

)r to charge a current of air or other gases with a

Vapor of a volatile oil and to introduce such gases or

[.prays, preferably at the bottom of the vessel contain-

ing the pulp, by means of a pipe provided with per-

orations or by other suitable contrivances. The in-

ventors state that the oiled minerals have the power of

ittaching to themselves, with a greater comparative

trength than the gangue particles, the gas bubbles,

.nd are carried by them to the surface. The inventors

hen call attention to the fact that, when an oil spray

s used, the temperature of the pulp should be so varied

,s to secure the best results with sprays of oils of

'arying viscosity. Furthermore, instead of introduc-

ng the oil spray in an air supply system, a suitable

levice of atomizing jets operated by air or by steam

.nd air may be introduced directly into the pulp. The

;ases used may be other than air, such as carbonic acid,

team, or mixtures of these.

The third mode of carrying out the invention is to

pray the oiled ore pulp through air on the surface of

vater. The gangue particles sink at once, whilst the

netalliferous particles float, according to the phenom-

non of skin flotation.

There are three sheets of drawings attached to the

)atent, which are highly instructive. The first ap-

>aratus consists of a tank containing the pulp, which

lows through a pipe coming out from the bottom into
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a lengthy vessel less deep at the end and where the

pulp enters than at its other end. This vessel is pro-

vided along the bottom with a perforated pipe in the

shape of a helix, which is so arranged that it can be

rotated. Air can be introduced through this pipe at

the shallow end of the vessel and an arrangement is

provided by wdiich the air will carry oil along with

it. At the deep end of the vessel a launder is pro-

vided on the top and an outlet at the bottom. The

working of this apparatus is so obvious that it scarcely

requires an explanation. The pulp is fed into the

vessel which contains water at the place where indicated

in the drawing, the air and oil supply is turned on, and

the helix, that is, the perforated pipe, is rotated. By

this operation, the coating of the minerals with oil is

performed, air is supplied to lift the minerals to the

surface, and, after they have arrived at the opposite

side of the vessel, they overflow into the launder, whilst

the sand is removed through the outlet at the bottom.

The result of this process is, according to my experi-

mental observations, skin flotation.

The apparatus illustrated by the sketch on sheet 2

consists of a pulp mixer with a pipe leading from the

bottom serving as an outlet for the pulp. The pipe is

bent rectangularly and contains another pipe inserted

which is intended for admission of air. In front of it

is a system of spitzkastens, each of w4iich has at the

bottom an outlet and the last one on the top a launder,

to collect the outflowing concentrates. The pulp is
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mixed with oil and allowed to run out. It is sprayed

by the air or other gas on to the spitzkasten where the

gangue will sink, whilst the minerals will float by skin

flotation. They are collected by overflow at the end of

the system.

The sketch on sheet 3 shows a tank with an outlet

which is connected with a cylindrical collar fixed around

a vertical spindle, which can be rotated by a driving

pulley. Fixed to the bottom part of the spindle is a

round disc, which is surrounded by a series of spitz-

kasten, increasing in depth towards the outside. Each

of the spitzkasten is provided with an outlet at the bot-

tom and the most outward spitzkasten with a launder

to receive the overflow. The pulp is fed into the cylin-

drical collar and from there falls on to the disc which

is being rotated. The effect of the rotation is to spread

the minerals into a fine layer and propel them by centri-

fugal force into the spitzkasten. The gangue falls,

and the minerals float by skin flotation. The concen-

trates are collected in the launder by overflow.

It is impossible to produce, according to the process

which is disclosed in this specification, the agitation

froth of the patent in suit. I have made a number of

experiments with the apparatus meant to represent Fig-

ure 1 of this patent and offered in evidence by the de-

fendant, and marked "Defendant's Exhibit, Apparatus

3f Patent No. 793,808." In this apparatus the over-

flow, marked B^ in the drawings, which forms an es-

sential and characteristic part of the apparatus, has

3een omitted.
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Experiment I was carried out to find out whether the

agitation froth of the patent in suit could be produced

with quantities of oil suitable for the process of the pat-

ent in suit. A quantity of Broken Hill tailings of about

4 to 5 lbs. was fed in by hand into the vessel containing

the helix, as in the model no provision was made for

feeding the ore in in any other way. The oil used was

oleic acid and it was sprayed in by air at a pressure

of 3^ lbs. in such manner that one drop came about

every two seconds. About 6 cc. were used altogether.

The acid which was used was sulphuric acid and it was

present in such quantities that at the end of the opera-

tion the liquid showed distinct acid reaction. As soon

as the feeding in began, the helix was rotated with a

speed of 240 revolutions per minute and the rotating

of the helix w^as continued to the end of the experi-

ment, which lasted about five minutes. No froth what-

ever had formed. A skin of about six inches in length

could be observed at the end of the vessel where the

overflow ought to have been.

Experiment II. The previous experiment was re-

peated with larger cjuantities of ore and with quanti-

ties of oil which were sprayed in by air corresponding

to two lbs. to the ton. The vessel was filled with water

heated to 55° Centigrade. Sulphuric acid in propor-

tions of 22 lbs. to the ton of ore was added to it, and

the solution agitated at a speed of 240 revolutions per

minute. The ore, of which 20 lbs. were used, was fed

in by hand at the end near the spray. The spraying
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I of the oil was commenced as soon as the feeding in of

the ore had been started. The operation of feeding the

20 lbs. of ore in required about ten minutes, but the

agitation was continued for a further four minutes, and

then stopped. A film appeared on the surface contain-

ing only traces of minerals (less than 50 grams) but

no froth. Air was again blown in and the helix ro-

tated for two minutes at a greatly increased speed,

namely, 700 revolutions per minute. On being then

stopped, again a thin film appeared containing very

little mineral, about 50 grams at the most.

Experiment III was made in a different way. 20 lbs.

of Broken Hill tailings were made into a pulp in a

cone mixer and sulphuric acid in the proportion of 25

lbs. per ton and oleic acid in the proportion of 2 lbs.

per ton of ore were added. The temperature of the

water was 55° Centigrade. It was then briskly agi-

tated for two minutes in the cone mixer and produced,

after settling, a heavy, very excellent froth. The mix-

ture was re-agitated and emptied during the process of

agitation into another vessel, wherein the froth re-

formed again very quickly. This proved that re-agi-

tation in a vessel provided with a suitable agitator will

always re-form the froth. It was then emptied into

another vessel and carried to the apparatus offered in

evidence by defendant and representing the apparatus

of Figure 1 of patent No. 793,808. Air was then blown

in and the helix rotated at a speed of 240 revolutions

per minute for five minutes. On stopping the rotation
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and the air blast, there was a thin skin flotation, but
'

no froth.

Experiment IV was carried out with proportions of
'

oleic acid which fall within the Cattermole range. 20

lbs. of ore were mixed with 60 lbs. of water and 4 oz.

of oleic acid (1.25% on the ore and about 4% on the

mineral) were mixed in a cone mixer for five minutes.

After agitation, a partial layer had formed on the top

containing very little mineral. Imperfect granules, \

which owing to slime and not quite sufficient oil, were '

not as compact as the usual Cattermole granules, were

at the bottom. The mixture was conveyed into the i

helix apparatus described in the previous experiment '

and the helix was rotated with a speed of 240 revolu-

tions per minute, whilst at the same time air was blown

in. The result was an aggregation of pasty particles

on the surface, which floated as skin flotation.
'

From these experiments I conclude, which, however,

was quite obvious to me from the study of the plant

used for them, that it is impossible to produce the agi-

tation froth of the patent in suit by the apparatus of

Fig. 1 of 793,808 and that, however the experiments

are carried out, no such froth can be produced in it.

The construction of the apparatus is such that the agi-

tation froth, if it were produced therein, would be of

no benefit, because there would be no separation from

the gangue, and both gangue and mineral would be

emptied out together into the launder. The apparatus

is clearly intended for a continuous process of the sep-
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aration of minerals from gangue, in which the minerals

are carried in the agitation vessel during the rotation

process to the top and the gangue remains at the bot-

tom and is removed from the outlet at the end of the

vessel. Moreover, the helix form of the agitator

through Avhich air bubbles are blown out at a consider-

able pressure cannot produce a form of agitation capa-

ble of intermingling air and pulp in such a way as to

lead to an agitation froth, even on the supposition

that all other conditions, and proper proportions, were

fulfilled. By this form of apparatus air can be blown

out, but it cannot be sucked in and form an intimate

mixture with the pulp. And what is more, not even

the pulp can be properly mixed with the coil of the kind

as shown in Figure 1 of patent No. 793,808.

I have read the remarks made by Dr. Byrnes with

reference to this patent, which are contained on pages

138-143 of Defendant's Record. The first two pages

are devoted to the quoting of a part of the specification.

He then discusses specifically the apparatus shown in

the three figures. Of the apparatus marked Figure 1,

he says (page 141)

:

"This apparatus is well adapted to preferentially

coat the metalliferous constituents of the ore with a

minute film of oil insufificient of itself to raise the

mineral, and also to attach to the oiled mineral par-

ticles films or bubbles of air to float them as a

froth."
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I absolutely disagree with this statement and am con-

vinced, from my experiments, that this apparatus is

only suitable to produce the phenomenon of skin flota- i

tion. The air which is blown through the helix, it is .

true, attaches itself to the oiled aggregates and carries '

them to the surface, but the very motion of the helix i

destroys the air bubbles and the particles which remain

on the surface are floated as skin flotation. There may
i

be some of these bubbles left, but to say that this form

of apparatus is well adapted for the production of a
,

froth, I absolutely deny.

As to the agitation froth of the patent in suit, that is

an utter impossibility. Furthermore, I cannot quite un-

derstand what kind of a froth Dr. Byrnes means. If he

wishes it to be understood that it is an agitation froth '

like the one of the patent in suit, then, of course, he

contradicts himself in the sentence following (page

141):

''Which is then discharged over the top of the

end wall of the tank into a launder, the unoiled

gangue remaining at the bottom of the tank whence

it may be withdrawn through a tap."

An agitation froth such as the froth of the patent in

suit does not separate whilst agitation is proceeding,

the gangue at the bottom and the mineral at the top.

If he calls the lifting to the top of one or several par-

ticles of minerals by a gas bubble, a froth, then I say

this is not a froth. Or if he calls the bubbles of air

which are propelled from the helix and come through
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the surface of the water with considerable force, a

froth, I again disagree with the term, although there

would be no difference of fact. As the passages quoted

from Dr. Byrnes are not sufficiently clear to explain

[What he means, I have stated the facts as I found them

by experiments.

I further quote from Dr. Byrnes' testimony (page

141):

"The coiled perforated pipe will also act as an ef-

ficient agitator to entangle and intermingle a con-

siderable amount of atmospheric air with the pulp,

assisting the aeration."

Again this passage is obscure and it does not state

whether Dr. Byrnes means that this form of agitation

is an agitation which will draw in air from the atmos-

3here, or whether he means that this form of agitation

md the air introduced through the pipe is an especially

^ood mode to intermingle a considerable amount of

itmospheric air with the pulp. I disagree with both

Dropositions. As to the first, I say, it is practically the

A^orst apparatus conceivable for drawing in air from

he atmosphere, and, as to the second, I say, it is a very

3ad agitator for producing an intimate mixture of pulp

md air, but it is an excellent apparatus for the purpose
AX

or which it was used by the patentees, namely, for

lowly turning the oiled pulp and giving the air bub-
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bles time to perform their duty, namely, lifting the oilecj

afeg^^fe^tes of minerals to the surface. A quick agita-

tion is fatal to it.

Adjourned to Monday, October 21, 1912, at 10:3i

in the forenoon, at the same place.

New York, October 21, 1912.

Met pursuant to aaournment.
i

Present: Counsel as before.

Direct-examination continued.

" Answer to 27-Q continued : The use of the ap-

,

paratus illustrated by Figure 1 of No. 793,808 is in-,

tended by the patentees only for spraying oil by means

;

of air into the pulp. That is obvious both from the

.

sketch and from the text, page 2, lines 31-34. My ef-

forts to use it for this purpose were futile, and I could

;

not produce any results therewith. I did not succeed ,

in oiling satisfactorily the pulp by this apparatus and

I do not believe that it can be done. My failure to get

satisfactory results by using the apparatus of Figure 1

induced me to change the mode of operation as described

in Experiments III and IV. I am aware that this de-

scription is not contained in the document, but the

method which I adopted has been also used, but with

larger quantities of oil, by the patentees as shown by

the testimony.
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The quantities of oil to be used in the different proc-

sses of this patent are within a very wide range, but

he fundamental condition is that the solid particles

,hall be "moistened" by the oil (Spec, page 1, line 19).

That is the lower limit. The upper limit is that the

)atentees do not desire buoyancy flotation or, as they

xpress it, "in quantity insufficient to raise the oiled

iiiiieral by virtue of the flotation power of the oil

V'lie" (Spec, page 1, lines 25-27). This means that

tie quantity of oil must be less than is required to make

[le mixture of oil and minerals of lighter specific grav-

;y than water. Of course, the quantity of oil necessary

or such purpose is not a constant; it depends on the

uantity of minerals present and their character and

pecific gravity, but, roughly speaking, it always will

equire for average ore oil in quantity about three

mes the weight of ore, that is, about 6,000 pounds of

il to the short ton of ore. I should say that the quan-

ties intended to be used by the patentees were some-

here between Cattermole and some indefinite limit up-

wards. I have made some experiments with quantities

f oil as disclosed by the patent in suit. It must not

understood that I made these experiments as experi-

lents relating to this patent No. 793,808. There is no

iggestion in 7^3,808 of such quantities to be used,

he contrary is the fact and quantities as described in

le patent in suit were absolutely unknown and un-

reamt of at the date, October 5, 1903, when the ap-

ication for 793,808 was filed. The reasons why I



594 Minerals Separation, Limited, et al., vs.

Adolf Liebmann.

tried to make use of the apparatus of Figure 1 of No.

793,808 with quantities of oil as described in the pat-i

ent in suit were the statements in Dr. Byrnes' evidence,!

which so utterly surprised me and were so much in con \

trast with my own experiments that I tested the ap
'

paratus not only as described in No. 793,808, but als(

with the quantities described in the patent in suit. 1<

was simply trying to find out whether the apparatus oi\

Figure 1 of 793,808 could, by introducing the later in-

vention, be made to produce the results which Dr.^

Byrnes has described on page 165 of Defendant's Rec-

ord. But, as recorded in my experiments, I failed abso-;

lutely. I could only succeed when I mixed the pulp in

a cone mixer with oil in quantities large enough toi

moisten the mineral and then submitted the mixture;

thus obtained in the apparatus of Figure 1 of 793,808,
j

to air, which was introduced through the perforations'

of the helix whilst it was being turned.

I disagree with Dr. Byrnes in his remarks about

Figures 2 and 3 of 793,808 contained in Defendant's,

Record, on pages 141, 142, and I say that these ap-

paratus will not produce a froth, but skin flotation, and

that they are only suitable for such purpose.

28-Q. Please now give consideration to the patent

to Schwarz, No. 807,501, issued December 19, 1905, j

for a Process of Concentrating Ores. \

A. This patent describes a process for converting
|

oxides and carbonates of metals into sulphides, and the i

invention is based on the fact that it had been observed
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hat sulphides have a greater affinity for hydrocarbons

IS adhesive agents than oxides or carbonates. As a

natter of fact, the patentee states that' the concentra-

tion of minerals contained in ores by means of hydro-

:arbons has been largely confined to sulphide ores. The

)xide or carbonate of a metal contained in the ore is

reated either hot or cold with a soluble sulphide in a

luitable vessel provided with an agitator. The second

)art of the patent deals with the concentration of the

)re after the mineral has been converted into a sulphide.

Phis process is practically identical with the process

:ontained in 807,503, which latter patent deals exclus-

vely with the treatment of ores for the concentration

>f minerals by an oil process, and I will consider this

econd part of 807,501 when dealing with the inven-

ion contained in 807,503.

29-Q. Please now give consideration to this second

>atent to Schwarz, No. 807,503, issued December 19,

905, for a Process of Concentrating Ore.

A. This invention relates to a process for the con-

entration of minerals in ores by means of a selective

material consisting of a compound or mixture of either

lineral, vegetable or animal oil with a fatty matter

^hich is solid at ordinary temperatures, such as paraffin,

tearine or palmitine. The inventor states in his intro-

uction his view of the state of the art. He says that

^e separation of the values in ores have been effected

y mixing the pulverized ores wath a product resulting

rem the distillation of petroleum, the ore having been
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previously mixed with sufficient water to form a freeU

flowmg pulp. The process previously used consisted

therefore,

(a) in the making of a pulp;

(b) in the treatment of such pulp with the produc

resulting from the distillation of petroleum.

In the invention described by the patentee the process

consists of the following steps

:

I

(a) Mixing of the ore with the selective agent con-

sisting of a mixture of an oil with a solid fat or fatty!

body; such mixture being solid at normal temperatures;

and the mixing has to be performed at such tempera-

tures that the oil is liquid;
i

(b) After complete incorporation of the selective ma-

terial with the ore, water is injected into the mass and

the agitation continued until the water is distributed
'

through the mass

;

=

(c) The action of the selective material is facilitated

and better results secured by the injection of gaseous •

fluid, such as air, steam or gas, into the mass. These ^

three steps are the essential part of Schwarz's inven-
,

tion, and he describes an apparatus in which it is to !

be carried out. *

The ore is mixed with sufficient of the selective mate-

rial to make a thick, pasty mass in a vessel, steam

jacketed or otherwise suitably heated. As selective ma-

terial, a preference is given by the inventor to crude

petroleum or any of its products, with admixture of 9

to 10% of paraffin. After complete incorporation of the
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elective material with the ore, water is injected until

t is distributed throughout the mass, which is accom-

ilished by agitation. The mass is then allowed to sub-

ide, when the selective material with entrapped

letallic constituents will rise to the top and may be

amoved in any suitable manner, for instance, by float-

ig over the top of the vessel. This description can

nly refer to an oil buoyancy flotation. That this view

5 right is confirmed by the next sentence (page 1, line

0):

"The values may be separated from the selective

material in any suitable or well-known manner

—

as, for example, by a centrifugal drum or filter-

press."

The oil is present in such quantities in the concen-

ates that its recovery, either by filtration through a

Iter-press or by means of centrifugal apparatus, is de-

:ribed as a matter of course. He continues to say that

le separation above described is assisted by the in-

icting of air, steam or gas, such as carbon dioxide,

ito the mass. By the term ''mass" he clearly under-

tands the mixture of ore and oil, and it is another in-

ication of the very large quantities of oil which must

e present. I must express my surprise at this point

bout an experiment described by Dr. Byrnes on page

62 of Defendant's Record. He mixed 500 grams of

re with 20cc. of cotton seed oil, the mixture having

le consistency of molding sand. I cannot conceive how

>r. Byrnes imagined that that was Schwarz's inven-
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tion and how he thought he could blow air through a

mixture of the consistency of molding sand and what

the effect would be if it could be done. I shall have

to criticise his experiment later on and will therefore

go back to Schwarz's invention.

The effect of the injection of air, etc., into the mass

is completely to subdivide it and break it up, and it

results in the selective material taking up an appre- '

ciable quantity of air or gas which, giving a certain •

sponginess, increases its floating power. The intention •

of the inventor is quite clear. Air bubbles are retained •

in the viscous oil and are as such instrumental in re- '

ducing the specific gravity of the mixture of oil and •

mineral. After the addition of water, which is carried

out by suitably arranged pipes, the addition of air is •

continued in order to assist in the distribution of the

water throughout the mass and to effect the thorough
"

separation and washing out of the tailings. '

The separation of the concentrates can be effected,

the inventor states, in two ways. If cold water has •

been employed in the process, then the selective agent

will be solidified and enclose the minerals and will rise
'

to the top and will be conducted from there by a trough

to a remelting and storage vessel. If heated or boiling

water has been employed, the selective agent will be

maintained in its liquid condition and will be run with

the metallic constituents entrapped therein into a stor-

age vessel. Whether the minerals are collected en-

trapped in the solid selective material, or in the heated
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?luid selective material, the oil is separated from them

n the first case after remelting of the oil by the process

)f filtration, which again indicates the large quantity

pf oil used in this process.

' An apparatus is described to carry the process into

effect. The powdered ore flows through a hopper into

1 vessel, preferably steam jacketed, and provided with

in agitator. In this vessel, the ore is mixed intimately

A^ith the oil and then flows through a trough into an-

)ther vessel. That the mixture can be conveyed in such

I simple manner from one vessel into another is again

I proof of the large quantity of oil which must be

)resent in the mixture. The second vessel is again pro-

vided with an agitator and serves for the purpose of

he treatment of the oil mixture with water, which lat-

:er may be acidulated. This vessel is provided with

)ipes for the introduction of air, steam or gas, and with

I pipe for the discharge of the tailings. After the sep-

iration, the oil with the minerals in run into a storage

/essel in which, if solid, the oil has to be remelted, then

t is taken from there to a centrifugal drum for the

;eparation of the values from the oil.

A careful consideration of this invention makes it

ibsolutely clear that it is an oil buoyancy flotation proc-

ess, the buoyancy of the oil being increased by intro-

lucing into it some air which will remain mixed up with

t in consequence of the viscosity of the oily mass.

The novelty in the invention is the selection of a spe-

ific mixture made from two component oily sub-
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stances, which results in a solid, and the use of such

solid in such way that the resulting mixture of oil plus

mineral can be collected and separated either as a liquid

containing the mineral or as a solid containing the

mineral. Another feature of the invention is the in-

crease .of the buoyancy of the oil, that is, of the carry-

ing power of the oil, by aerating the oil and enclosing

air bubbles within the oil.

I have said in the discussion of the Schwarz patent

previously described that the process of the former pat-

ent and of this patent, so far as relates to the separa-

tion of the minerals from the ore, are identical, and I

repeat this. The other patent considers as the essential

feature of the invention the conversion of an ore, such

as oxides, carbonates and chlorides, into sulphides, to

render them suitable for the treatment by hydrocarbon,

which means an oily material. It is well known that

generally such minerals as sulphides were substances

suitable for treatment with hydrocarbons or oils, and

the idea of the inventor is to make other minerals suit-

able for the same kind of process by converting them

into sulphides. I have not carried out such a conver-

sion and I cannot speak as to its result from personal

experience. But the possibility of concentrating sulphides

by an oil process depends solely on certain physical

properties. It is not a chemical process. Sulphide ore

as occurring in nature have got these essential proper-

ties, but I have grave doubts whether a sulphide as pro-

posed to be made by the process described in Schwarz s
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irst patent will be suitable for an oil treatment to make

concentrates of the minerals. Sulphides produced by

he action of solutions of sulphides, such as sodium sul-

phide, have usually quite different properties from the

mlphides in nature. The latter are crystalline products
o

of metallic lustre, loking just like metals. The sul-

)hides made in the laboratory or in works by precipi-

lation or conversion, are amorphous products, which

annot be mistaken for metals and which have none of

hose characteristics which I enumerated as belonging

the sulphides found in nature.

I have read the conclusions drawn by Dr. Byrnes

rom this specification and the facts which he finds re-

ealed in it on pages 146, 147 of Defendant's Record.

disagree with most of his statements and they strike

le as an essay not dealing with the exposition of a per-

ectly plain and straightforward invention, but how to

isguise these plain facts and make them appear as

omething quite different, of which there is not a grain

f substance contained in the patent. As to paragraph

3), I say that it is ambiguous and does not express

le true meaning of that part of the patent which refers

3 it. It reads

:

"The use of a sufficient quantity of the oil or

oily mixture to effect the desired separation, that

is, the oiling and floating of the metalliferous con-

stituents."

The patentee directs the use of a quantity of oil
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sufficient to form with the mineral a thick, pasty mass,

which, as the oil is solid, may mean a large quantity,
j

sufficient that the oil can be recovered by filtration, i

sufficient that it can carry the mineral and still float,
'

sufficient that it can enclose, when solid, the mineral

and still float. These are the directions I find in the ,

patent and they all indicate a considerable quantity of
'

oil to be used. The statement of Dr. Byrnes as it
:

stands would include the quantities of the agitation-
;

froth process. I scarcely need add that even the wildest
j

imagination cannot discover any other process in this .

patent but the oil buoyancy flotation, assisted by the
[

enclosure of some air bubbles in the oil.

I disagree with the facts and the conclusions drawn

in paragraph (5). The mechanical agitation referred to

in the patent can only be a comparatively slow one, as

it is very difficult to agitate quantities and proportions as

they would occur in the mixing of oil wmrm- minerals,

even if the quantities of oil are such as are required for :

oil flotation, and there is no difference mentioned in
;

the specification between the mixing of the oil with the

minerals and with the agitation for distributing the

water through the mass of ore and oil. It simply says,

the agitation is continued. I disagree with the state-

ments contained in paragraph (6). There is not a

word mentioned of the formation of a froth. What

the patent says is that the selective material, that is,

the oil, takes up an appreciable quantity of gas, which

gives it a certain amount of sponginess, which increases
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its floating power, that is, the floating power of the oil,

by the enclosing of bubbles of air within the oil.

As to paragraph (8), after *'the centrifugal filter" the

addition ought to be made: for the sptration of the

concentrates and the recovery of the oil.

The experiments described on page 162 of Defend-

ant's Record have no similarity whatever to the process

described by Schwarz. Dr. Byrnes used 500 grams of

defendant's ore and mixed it with 20 cc. or, in weight,

about 18 grams of cotton seed oil. I should like to

know how this mixing was effected. I cannot conceive,

unless there was some special device, how he could mix

500 grams, that is, 125 cc, of a dry powder, with 20 cc.

of liquid. The result had the consistency of molding

sand, i. e. of an almost dry powder. The patent directs

you that you are to have a thick, pasty mass. The mix-

ing of a pulp with 3.6% of oil is an easy matter. There

you have a large quantity of water with it, and by

brisk agitation you break the oil into small particles,

which are then capable in another medium, namely,

water, to perform the function of coating the mineral.

But to mix 500 grams of ore, which if it was a solid

block would fill a space of 125 cc. but which, being in

very fine division, presents an enormous surface, with

18 grams or 20 cc. of oil, seems to me a very difficult

operation. The function of the oils, according to the

description of this process, is to carry the minerals.

Taking the percentage of minerals to the ore to be

^, the 20 grams of oil, after solidification, have em-
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bedded in it 150 grams of minerals. I need not com-

ment on this. These 20 grams are then remelted and

the oil separated by a centrifugal drum or by a filter

press. How the process is carried out of separation by

filtration of 20 grams of oil from 150 grams of mineral,

I do not know. I should like to add, that the patent pro-

vided for an apparatus for mixing the ore with oil. It

is an ordinary agitator. I feel inclined to say from

practical experience of such apparatus that the agitator

would refuse to work with quantities as used by Dr.

Byrnes. Dr. Byrnes then mixed this oiled mass with

1700 cc. of water acidulated with 1 cc. of sulphuric acid,

the water having a temperature of 76° Fahrenheit, and

agitated it for the purpose of aeration in the apparatus

which he calls the Hyde slide machine. These are not

the directions of the patent. The patentee directs you

to aerate the mixture of ore and oil and not the mix-

ture of air, oil and water, and to do this by introducing

air through a set of pipes into the mixture of ore and

oil. To pass air through pipes into a mixture of ore

and oil having the consistency of molding sand, would

soon put a stop to the introduction of air. If the pres-

sure were strong enough, the air would force an open-

ing through the mixture and pass out without any ben-

efit to the mixture; or, if the pressure is not strong

enough, the mixture would stop up the pipe. That my

contention is right is shown by the following passage

(Spec, 807,503, page 1, lines 85-100):
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'This may be done by suitably arranged pipes

leading into the bottom or sides of the vessel, the

effect of such use of air, steam, or gas being to

break up and subdivide the mass in a complete

and thorough manner. Furthermore, it results

in the selective material taking up an appreciable

quantity of air or gas, giving a certain amount of

sponginess, which increases its floating power.

After the admission of water, which may be done

by suitably arranged pipes, the admission of air,

steam, or gas may be continued to assist in dis-

tributing the water throughout the mass and to ef-

fect a thorugh separation and washing out of the

tailings" (Italics mine).

Dr. Byrnes agitated for 30 seconds, at a speed of

[600 revolutions per minute, and says that a heavy

roth was produced, which he removed. I have never

een with such quantities of oil the production of a

leavy froth. He removed the first froth and repeats

he operation of agitation and production of froth six

imes and these froths were combined and assayed. I

lave carefully gone through the specification to find any

assage which might warrant him to carry out the

khwarfz patent and the treatment of the tailings re-

laining after the first separation in the way he did.

^he only passage that I can find is contained on page 1,

ne 73, et seq., and reads:
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'The tailings, being unaffected by the selective

material, will remain in the water and settle to the

bottom of the vessel, from which they may be

drawn off and, if necessary, subjected to further

treatment for the recovery of any values they ma}

contain."

'i

What the patentee directs you to do is to withdraw it Bit

the tailings and subject them, if necessary, to furthers

treatment for the recovery of any values which they^:

may contain. In other words, as I understand thislf'j

passage, the tailings are either added to the next lot i

to be treated or are treated by themselves by the process

'

as described in the specification. This would mean that

'

they are to be again mixed with the quantities of oil

:

required by Schwarz. Dr. Byrnes re-treats them with-

out adding any oil and thus gets rid of a great deal of

his oil. Whatever results he obtained, he was not car- iv.

rying out the Schwarz specification.

Adjourned to Tuesday, October 22, 1912, at 10:30

in the forenoon, at the same place.

t:
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New York, October, 22, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Oirect-examination continued.

Answer to 29-Q continued: The experiment de-

cribed by Dr. Byrnes on page 162 of Defendant's

ecord as being a performance of the process con-

lined in Schwarz's specifications, 807,501 and 807,503,

oes not carry out the inventions described in these

ocuments and is utterly different from the process de-

:ribed in these patents.

Schwarz's process is a process for separating min-

rals from ores by buoyancy oil flotation, assisted, as

le inventor believes, by the presence of air bubbles in

le oily mass. It resembles, in many respects, the older

nown buoyancy flotation process, but the patentee uses

1 oil solid at normal temperatures and in that it differs

cm the older one. He believes he will be able to sep-

rate the concentrates either entrapped in the liquid

hen working at a higher temperature, or enclosed in a

)lid oil when working at normal temperatures.

There is no resemblance whatever in the process of

lis patent with the process of the patent in suit, and the

lenomena serving for effecting the concentration of

inerals in the two inventions are absolutely different,

he principle of the Schwarz process is well known and

is been previously used in processes of entrapping the
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mineral in such quantities of oil that the specific grav-i

ity of the combined mixture is less than water. It is

differentiated from the earlier processes of this kind'

by the introduction of some minor variations and by

the introduction of air, steam or gas, to increase the

carrying power of the oil. The agitation froth phe-':l]

nomenon is absolutely new and nothing like it had been

known, or used, before its discovery was revealed by

the patent in suit.

30-Q. Please now give consideration to the two pat-

ents to Kirby, No. 809,959, issued January 16, 1906,

for a Process of Separating Minerals, and No. 838,626,

issued December 18, 1906, for a Separating Tank.

' A. The patent 809,959 contains the description of a

process and of an apparatus suitable for performing

this process, whilst the other patent is only a patent for

an apparatus which, in its main features, is identical

with the apparatus described in 809,959. The process

relates to the concentration of ores, and the inventor

states that it may be practiced in many cases so as to sep-

arate metallic minerals which have to be treated in one

way from other metallic minerals which have to be treat-

ed in another way, and as it is capable to separate the

metallic mineral from the gangue, the inventor believes

it to be a great step in advance of this art. The in-

ventor says he has practised this process mostly only

with Rossland ores (British Columbia), primarily for

separating chalcopyrite from the other constituents, but

he believes that his invention, or some of the novel steps,

may be employed with advantage in the treatment of

all ores.
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The process consists in

—

(1) Thoroughly agitating pulverized ore, sufficient

later to make a flowing pulp and a solution of bitumen

1 a thin, distillable hydrocarbon, such as kerosene, so

s to finely subdivide the bitumen solution into small

jlobules and bring these globules into contact with sub-

antially all the pulverized mineral particles, which will

f preference adhere to them

;

(2) Allowing the hydrocarbon coated particles to

3at to the surface of the mass, and assisting this pro-

:ss by gentle agitation of the mass, and by injection of

is, and by preferably also discharging into the mass

le streams of the solution of bitumen in kerosene.

J\itn the separation is completed, the floating con-

ntrates are removed;

(3) Filtering the concentrates contained in the bitu-

en solution to free them, as far as possible, from the

^drocarbon liquid;

(4) Recovering the hydrocarbon which, after filtra-

Dn, still adheres to the minerals, by distillation.

The inventor thinks that he was the first to use a

is in the flotation of the coated particles and that it

as a radically new step, in which, however, he is mis-

ken, as other inventors had used this step before him

;

id this novelty he states makes it possible for the first

lie to use thin oils and hydrocarbons. The prior pro-

sses which employed heavy, thick, viscous oils, the in-

ntor contends, will also be much assisted by the addi-

)n of this new step. Of course, in spite of all the care
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exercised in the practice of this process to keep the ore

in large clots or masses, a great deal of it is floured or

broken up in minute particles, which are trapped in thej

sands and lost. The introduction of air brings in z i

more ix)\verful floating agency, which results in the re .

covery of this floured ore, together with numerous coat-

ed particles which could otherwise not be floated. This

last step is, therefore, useful for the concentration of ore

by processes depending on the use of oil lighter than ,

water. Kerosene alone may be used with most ores to

take out the sulphides provided that gas is used to

cause the flotation of the kerosene coated particles. But
i

it is the presence of the bitumen in the kerosene which

gives the precise adhesive preference for separating

the gold and chalcopyrite from the ore. Different forms

of bitumen are mentioned, asphalt, bitumen produced by

the distillation of petroleum to a semi-solid residuum,

tar, pitch. The crushed ore is mixed with three or five

times as much water by weight and a sufficient amount

of the kerosene-bitumen solution is added. Excellent

results are obtained by the use of hydrocarbon in the

proportion of one-fourth to three-fourths by weight

of the quantity of ore to be treated and the preference

of gangue for water may be regulated by the addition

of acid or other chemical. A distinct advantage for the

use of a thin hydrocarbon is claimed by the inventor,

as whatever quantity may adhere to the concentrates

after the mechanical separation, that is after filtration,

of the solution containing the minerals, such quantity
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nay be recovered by the simple process of distillation,

^ith heavy viscous oils the proportion of the oil ad-

lering to the concentrates after filtration is lost. The

injection of gas, preferably air, into the mass, which is

the chief characteristic of the second process, assists in

the flotation of the hydrocarbon coated particles, and

renders it possible to finely subdivide the solution by

the agitation, thereby greatly increasing the chance that

all of the mineral particles which exhibit preferential ad-

hesion for the solution shall be brought into contact with

the solution. Some of the hydrocarbon coated particles

will float to the surface without assitsance, but a num-

ber of them will not be sufficiently buoyant and some

of them and some globules of the mixture would be

trapped in the sands. In order to recover this less buoy-

ant material, together with the globules of the mix-

ture, the mass which tends to settle is slowly lifted and

turned over to liberate the coated particles and globules,

and at the same time a gas, preferably air, is blown into

the mass, by preference near the bottom thereof, and the

air bubbles attach themselves to the coated particles and

float them to the surface, and he attributes a further

benefit to arise from the solution of the air in and to

subsequent separation from water, the air thus separated

attaching itself in minute globules to the coated parti-

cles. The floating concentrates are carried mainly at

the lower surface of the hydrocarbon layer, which is

in contact with the water, and the hydrocarbon is re-

moved from these concentrates by filtration and the thin
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character of the hydrocarbons allows the recovery c

a large quantity by this process. The remainder whic

still adheres is removed by submitting the concentrate

to which it adheres to distillation.
|

Kirby's process consists in the separation of mi:

erals from ores

:

(a) Partly by buoyancy flotation;

(b) Partly by lifting the aggregates of mineral ii

oil which are at the bottom, by air bubbles to the top

and removing the products of (a) and (b) together.

The quantities of oils with which the inventor claimed

to obtain excellent results are specified as amounting to

from 500 to 1500 pounds of oil per short ton of ore. The'

oil is recovered by filtration and distillation.

The apparatus consists of a mixing tank, a separat-

ing tank, a settling tank for concentrates, two filters, a

settling box for receiving the liquid from the filters, a

retort furnace for separating by distillation the last ad-

hering hydrocarbon from the concentrates, with the

necessary additions for collecting the dust, for condens-

ing the vapors of the hydrocarbon, and for receiving

them after condensation. The mixing tank is provided

with an agitator and has on the top a pipe through

which the hydrocarbon is admitted. The mixed pulp

flows out at the bottom. The agitator has certain char-

acteristics, but as they are repeated in the agitator con- I

tained in the separation tank, they shall be detailed

there. The agitation in the mixing tank is to be thor-

ough, which is stated in the body of the specification
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md also indicated in the sketch, Figure 1. The "€Ler-

ical shaft with which the separating tank is provided

s rotated by a gear at its upper end. The head of this

Ihaft above the driving gear passes through an air and

!)il box, which remains stationary whilst the shaft re-

/olves, and it is supplied by a pipe carrying the hydro-

:arbon and by a pipe for air admission. The box rests

)n the rotating shoulder of the shaft and is fastened

;o a tight joint by a collar and a lock nut. A small

lydrocarbon pipe is conducted through the hollow shaft,

;he upper end of which is firmly inserted within the

jpper extension of the shaft. This central pipe con-

jveys the hydrocarbon to the separating tank. The air

enters through the air pipe into an annular chamber

and passes through its open bottom through a set of

apertures into the interior of the shaft. The step bear-

ing is supported on a pedestal provided with a wooden

block, which supports the moving wearing plate of

the shaft. Lubricating water is introduced through a

pipe and leaves through a side groove. The sides of

the shaft are carried down below the bearing so as to

leave an annular space between them and the pedestal.

This annular space is intended to constitute an air bell

designed to assist the lubricating water in excluding

sand from the bearing, and the air supply is maintained

in it by a slight stress of air which enters beneath the

bell through a pipe. The air current to be used to as-

sist in the flotation of the kerosene coated aggregates

passes down through the shaft, then through side chan-
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nels into the two hollow arms of the agitator, and fron Ijfii

there through pipes which are carried downward intc, Ictt

the mixture of pulp and oil. The hydrocarbon liquicy^^?!

is delivered through small pipes paralleled with the hol-

low arms of the agitator and it emerges from downwan , \i'i

outlets into the mixture. Each hollow and cylindric;

arm of the agitator is provided with scraping platen

and an inclined lifting plow, which latter is fixed to the

extreme end of the arm. It is arranged in such a man-

ner as to force the circulation upward at this point. The

rotary movement of the charge, when the agitator is in

motion, leads the floating hydrocarbon liquid, air bub-

bles and concentrates, which mixture the patentee terms

"scum," against a skimming bar, which is arranged in

such manner so as to arrest and deflect this floating

layer and cause it to pass into the second and washing

chamber, which is a separate arrangement contained in

the separating tank. The edge of this box outside of

the skimming bar is submerged sufficiently to allow the

floating material to pass over it, whilst the remaining

part of the said edge is raised above the liquid so as

to retain everything passing into it. The water within

the separating tank is, owing to agitation, and to the

rising bubbles, not clear, but turbid and muddied with

slimes of fine particles of the gangue, which do not set-

tle rapidly enough to get out of the way. The floating

concentrates are carried mainly at the lower surface

of the hydrocarbon layer, where it is in contact widi

the water, and the launder, which is provided to per-
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lit the floating particles to pass out, must be set low

nough to clear them, and must, therefore, allow a

»ortion of the water to pass out with the floating hydo-

jarbon. This water contains gangue slimes, which

vould, if allowed to remain, finally contaminate the

oncentrates, and a settling and washing chamber is

orovided within the tank to lessen or to prevent this

vil, and the bottom of this box is divided into com-

)artments by submerged partitions, each compartment

erminating in a hopper shaped bottom with discharge

)penings through which the separated slimes pass back

nto the tank. A projecting shield prevents the air bub-

)les from entering the hoppers of the washing cham-

)er and distributing the settling of the slimes. The

loating material drops most of the slimes carried along

vith the water in this settling chamber. Before the

lydrocarbon liquid passes over the gate, it passes over

I stream of clean water and then into a launder which

erminates in the settling tank. Instead of first going

a settling tank, it might go straight to a filter, but

:he patentee advises the use of a settling tank in order

get rid of the main body of water, and, therefore, of

he bulk of liquid to be submitted to the filtering opera-

don. The settling tank is a cylindrical vessel with a

lopper-shaped bottom, within which a cylinder is sus-

pended reaching half way down. The stream of the

:oncentrates enters the center cylinder, within which

the water and the hydrocarbons separate, the former

inking, whilst the latter, with the accompanying con-
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ce.ntrates and air bubbles, floats in a layer. There is a.

stirrer provided within the cylinder, the arms of which tl

revolve gently within this layer so as to break up and

discharge air bubbles and assist the separation. Most

of the concentrates hang on near the contact between

the hydrocarbon and the water and as this contact sur-

face becomes overloaded with concentrates, some of

them sink to the bottom of the tank. The excess of hy-

drocarbon accompanied by some of the concentrates

flows into a filtering apparatus. The concentrates,

which form in the bottom of the tank, accompanied by

the hydrocarbon which adheres to them, are drawn off,

in a thick condition into a filter apparatus, where the

concentrates are separated by filtration from the hydro-

carbons. The filtration of the hydrocarbon layer first

described and of the concentrates which have fallen to

the bottom of the settling tank may be carried out in

one or two filters. As the first mentioned mixture of

hydrocarbon and concentrates consists mainly of hydro-

carbon and concentrates, it might be advantageously

separated in one filtering apparatus, whilst the concen-

trates which have sunk to the bottom and with which

a large quantity of water is mixed, might be treated in

another filtering apparatus. A mixture of hydrocar-

bons and concentrates can be easier separated by filtra-

tion than a mixture of hydrocarbon, water and concen-

trates. There are some details given which are not es-

sential to the understanding of the apparatus. Fur-

thermore, a plant is described consisting of a furnace
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and a condensing arrangement in which the last rem-

nants of hydrocarbon remaining after filtration are re-

moved from the concentrates by distillation.

The apparatus is worked in the following manner:

the agitation in the first tank must be thorough. It

serves to oil the pulp. The agitation in the separating

tank must be gentle to accomplish the purpose for which

it is used, namely, allowing the air bubbles to attach

themselves to oiled aggregates of minerals. It is speci-

fied that it has to be gentle.

Adjourned to Wednesday, October 23, 1912, at 10:30

in the forenoon, at the same place.

New York, October 23, 1912.

V

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination continued

:

Answer to 30Q continued. Patent No. 838,626 de-

scribes and claims the same apparatus with the excep-

tion of a few unimportant alterations. The skimming

device is slightly altered, but not in principle.

I have described the apparatus more in detail be-

cause it takes up so much space in the first patent and

is the exclusive invention of the second patent. Only a

few points are of importance according to the inventor:
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(1) The introduction of air and the necessity of

gentle agitation, that is, the gentle turning over of the

mass in the separating tank into which the air is intro-

duced.

(2) The additional novelty of saving the hydro-

carbon liquid by distillation.

(3) The possibility of the use of a thin hydro-

carbon for the purpose of the recovery of the mineral.

The experience which I have gained from experi-

ments makes me doubt wehther the assertion made un-

der (3) is a fact. In my view, no thin oils can be used

with advantage, and the patentee himself describes that

the minerals collect on the bottom of the layer of the

thin oil which is near the water surface. That involves

that the minerals continuously break through by sheer

force of their weight and return to the bottom of the

water, which renders of little use all the processes in

which gas is generated or introduced through pipes for

the purpose of lifting oily aggregates.

The fact stated under (1) is of importance and cor-

rect. The attempts to attach air bubbles to aggregate

of oiled minerals can only succeed by gentle turning over

of the mixture of sand and oiled particles. Thorough

agitation would make it absolutely impossible.

The process of separation of minerals revealed in this

patent is a process of buoyancy oil flotation assisted by

the inclusion in the oil of air bubbles. Dr. Byrnes,
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on page 150 of Defendant's Record, gives an extract of

the facts contained in the specification, and on page 154

states what in his view are the points shown in the two

Kirby patents. I think there ought to be added to (2),

''excellent results" being obtained by using 500 to 1500

lbs. of oil to 2000 lbs. of ore.

As to (5), the tank A is described as being prefer-

ably cylindrical and in this it differs, according to the

evidence of defendant's plants, from defndant's tanks,

which are square. The effect of agitating in a round

tank is different from the effect of agitating in a square

tank, even at the same speed. It is much less thorough.

But I object to the comparison of a process of incor-

porating 500 to 1500 lbs. of oil with a ton of ore, within a

process for incorporating two lbs. of oil with a ton of ore.

These two processes do not allow of comparison. What

would be thorough agitation in the first case might be

highly inefffcient in the second case. The whole of the

paragraph is not clear to me, and I cannot understand the

remarks (Defendant's Record, page 154)

:

"(5) The thorough mechanical agitation of the

ore-pulp, acidulated, and the oil, by a rapidly ro-

tating shaft having radial agitating blades, which,

type of agitator, employed by the defendant in this

suit, is found to be a most efficient one for inter-

mingling atmospheric air with the mass and thor-

oughly aerating the oiled mineral to produce a

floating froth of concentrates."
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If Dr. Byrnes means only that the apparatus called

the mixing tank A of Kirby's patent, which is by pref-

erence cylindrical, is as efficient as the square box at

the same speed, I have already disagreed with this

proposition. But if he further wants to imply that

Kirby produced a froth in his process, then I say that

is not so, and it is clearly described in the document

that it is not so (Spec. No. 809,959, page 3, lines

55-58)

:

"The floating concentrates are carried mainly

at the lower surface of the hydrocarbon layer,

where it is in contact with the water."

And this passage also contradicts the allegation ex-

pressed in (6) that the concentrates form a froth. Dr.

Byrnes calls any liquid in which some air bubbles are

enclosed a froth. My definition, and I believe it is a

true one, of a froth is, a collection of bubbles surround-

ed by liquid films appearing on the surface of a liquid.

Dr. Byrnes describes an experiment which again proves

that he cannot put himself into the condition of the

knowledge which existed at the time of Kirby's appli-

cation for Letters Patent. He improves the process by

using all the knowledge which he has got to-day. If a

patent or publication is meant to serve as an anticipa-

tion to a later patent, it ought to reveal the invention,

and in carrying out the process for that purpose, it

ought to be carried out as described. Kirby's patent

directs you to agitate thoroughly to effect thorough
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oiling of the minerals, then to agitate gently and to in-

troduce a current of air through pipes into the bottom

of the agitating vessel to carry those aggregates of oiled

mineral which had been left at the bottom to the sur-

face of the water in order to unite them with the layer

of hydrocarbon which had collected there after the first

agitation was stopped. Dr. Byrnes uses a "Hyde slide

machine" for his experiments and says, by using this

machine, "I was able to oil and aerate without any in-

jection of streams of air to float the particles entangled

in the tailings." The directions of the patent are: oil

the particles thoroughly and agitate them in an appara-

tus different from the slide machine and allow the mix-

ture to settle, when a layer of hydrocarbon will appear

at the surface of the water and a number of aggregates

of oiled particles will be with the sands at the bottom of

ithe water; then agitate gently, that is, turn the sand

with oiled particles slowly over (Spec, page 2, lines

61-63 of 809,959)

:

"The mass which tends to settle is slowly lifted

and turned over to liberate the coated particles and

the globules, and at the same time a gas, preferably

air, is blown into the mass preferably near the

bottom thereof."

I say that Dr. Byrnes did not carry out Kirby's in-

vention at all in this experiment and there is no sim-

ilarity between Dr. Byrnes' process and the process and

apparatus revealed in the two Kirby patents. Dr.
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Byrnes says, he also roughly imitated the operation of

blowing air carried out by Kirby by the use of a single

tube pushed downward into the tailings at the bottom

and moved about therein, but he does not say what

benefit he got from it. Apparently none, because he re-

moved the first froth which, according to my experi-

ence, must have been a layer of hydrocarbon liquid with

some air bubbles enclosed, and then continued agita-

tion and aeration (he does not say how often). The

tailings were left comparatively light in color; that is,

they consisted, according to his statement, largely of

gangue.

I made an experiment and used the same apparatus,

namely, the slide machine, which had been used by Dr.

Byrnes. 500 grams of defendant's ore, which had been

crushed in my presence to 80 mesh and which contained

18.1% of zinc, l,600cc. of water and Ice. of concen-

trated sulphuric acid, were made in a good pulp, then

125' parts of a solution containing in 105 parts 100

parts of kerosene and 5% of Trinidad asphalt were

added, and the mixture, having a temperature of 35°

Centigrade, was thoroughly agitated for five minutes.

After stopping the agitation, a layer of oil settled on

the surface of the water, which layer of oil enclosed

minerals, some bubbles of air and some water. The

mass of gangue and pasty minerals which was at the

bottom of the water was then gently agitated, and gas

injected into it through a pipe which was coiled at the

bottom and perforated in the coiled part. The result

4
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of this operation was that the layer of oil and mineral

which was on the surface of the water was disturbed

in such a manner that most of the oiled minerals sank

to the bottom of the apparatus, and only a very small

part of it was left on the surface of the water mixed

with very few air bubbles. As this operation proved

so unsuccessful, another 250 grams of kerosene-as-

phalt solution was added in a stream to the mixture

which was being gently agitated at the same time. The

result was that oil was both on the surface of the water

and at the bottom. Therefore, the thorough agitation

was repeated for one minute and more oil came to the

surface of the water, but on blowing air in whilst the

mass was being gently agitated at the bottom, part of

the oil again sank. The layer of oil on the surface was

taken off and the gentle agitation of the residue was

so often repeated as oil would come to the surface, and

each time the oil which had risen was collected. The

result of this experiment was the recovery of 39% of

the zinc contained in the ore.

The Kirby patents and the process revealed therein

have nothing in common with the patent in suit and

the process revealed therein. The Kirby patents and

process rely on the separation of the minerals from ores

by buoyancy flotation of the oil and mineral, assisted

by the enclosure within the oil of air bubbles. It is ap-

parent from the documents that it is not intended as

something different, and the physical phenomenon in-

volved is well known and had been used for that pur-
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pose before. The process of the patent in suit depends]

on a new and entirely different phenomenon, which i?

neither revealed in Kirby's specifications nor in any

of the other documents which form part of defendant': '

case as to anticipation.

I have stated that the agitator in the mixing tank

has certain characteristics, which are repeated in the

agitator contained in the separating tank. These char-

acteristics are that the arms are cylindrical and each is

provided with scraping plates and an inclined lifting

plow. The oil and air feed provisions are not con- ^^\i

tained in the agitator of the mixing tank. The oil is fed

into the mixing tank by a separate pipe which goes in at

the top of the tank. The patentee further states that

the separating tank can be used for both the mixing of

the oil with the pulp and for the separation of the oiled

particles from the gangue. He says:

'Tt is merely necessary to rotate the agitating

mechanism rapidly while mixing and to rotate it

slowly while the separation is being made" (Spec.

809,959, page 3, lines 121-124).

It is self-evident that during the oiling of the pulp,

the air supply is cut off.

By Mr. Williams : A certified copy of the Italian

patent to Alcide Froment, No. 63,723, the specifi-

cation of which bears the date of May 20, 1902,

is now offered in evidence and marked "Complain-

ants' Exhibit, Froment Italian Patent."
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31-Q. Have you read the Froment Italian patent just

ffered in evidence, and do you understand the same,

nd have you made and will you produce a translation

itiereof into English of all parts of the document ex-

'ept the formal certifying parts?

A. I have done so and I understand the document

nd I now produce a correct translation thereof such

s is asked for. I have been familiar with the French

mguage for very many years.

By Mr. Williams: The translation produced

by the witness is offered in evidence and marked

"Complainants' Exhibit, Translation of Froment

Itahan Patent."

32-Q. Please now give consideration to Froment

British patent No. 12,778, of 1902 (date of applica-

ion June 4, 1902), sealed August 18, 1903, and the

i^'roment Italian patent No. 63,723, the specification of

^hich is dated May 20, 1902.

It is stipulated that British patent No. 12,778

of 1902 was sealed August 18, 1903.

A. The British patent No. 12,778 contains a pro-

dsional and a complete specification. As the provisional

ipecification is identical with the complete specifica-

ion, with the exception that there is no claim contained

herein, I will only take the complete specification into

;onsideration.

The invention disclosed in the Italian patent and in
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the British patent is identically the same in both docu-

ments. There are slight differences, to which I will

call attention when I am coming to them.

The invention relates to the concentration of metal-

liferous ores and earths for the recovery therefrom of

the metals or metallic compomids, and the patentee

states that it is a modification of the known oil process

for the concentration of ores, or, as he says,

"a modification of what is known as the oil process

of ore concentration."

The only process known as the oil process of ore con-

centration at that time was the Elmore oil buoyancy

flotation process. Further, it is in evidence that this

Elmore process was tried at the Traversella Mine in

Italy, where Mr. Froment was the engineer (Complain-

ants' Record, page 308), as testified to by Mr. Ballan-

tyne. I am sure, therefore, that this statement, which

is in the forefront of the specification, can only refer to

the Elmore buoyancy oil flotation process.

The inventor then continues and describes four phe-

nomena which serve as a basis of the process which

forms the substance of his invention:

''(1) When natural sulphides reduced to powder are

moistened by a fatty substance, they have a tendency

to unite in spherules and to float upon the surface of

the water." This means that the ore must be mixed

with a substantial quantity of oil, as such a tendency

only results if ore is mixed with sufficient oil to sub-

stantially reduce its specific gravity.
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"(2) This tendency is simply retarded by the specific

veight and opposed by the gangue which imprisons the

Tioistened sulphides in its pulverulent mass." From this

Statement it is clear that Froment does not contemplate

ising the large quantities of oil which were used in the

process well known to him, namely, Elmore's process,

jDecause he suggests that the specific weight of the mix-

ture of minerals and oil is larger than water. But that

is not the only reason which he gives. The mixture

Df mineral and oil which he had produced was im-

prisoned by the gangue and the gangue prevented or

opposed the rising of the oil-mostened sulphide. There

pan be no doubt that both gangue and the oiled sulphides

were at the bottom of the liquid.

"(3) If a gas of any kind is liberated in this mass,

the bubbles of the gas become covered with an envelope

af sulphides and thus rise readily to the surface of the

liquid where they form a kind of metallic magma." The

inventor foimd that, when a gas is generated in this

mass, as he says in his Italian patent, the gas envelope

will attach to itself the oiled minerals, rise with them

to the surface of the liquid and form a magma, which

is a pasty mass and which consists of a substantial

quantity of oil carrying minerals and having gas bub-

bles enclosed in the oil.

Adjourned to Thursday, October 24, 1912, at

10:30 in the forenoon, at the same place.
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New York, October 24, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct Examination continued:

Answer to 32-Q continued

:

"(4) The formation of these metallic spherules is

singularly active if the gas is in a nascent state." It is

not quite easy to understand the meaning of the pat-

entee, but I will give my interpretation of it. In para-

graph ( 1
) Froment says that the sulphides have a tend-

ency to unite in spherules when they are moistened by
i

a fatty substance. This would mean that with a suf-

ficiency of oil and opportunity of coming together,

spherules or little globes or blobs of oil containing sul-

phides would be formed. These spherules or blobs

would, of course, have no gas in them, but oil. ]

In paragraph (4) Froment says that the "formation

of these metallic spherules is singularly active if the

gas is in a nascent state." I say with reference to this

paragraph, it is reasonable to assume that Froment was

describing the formation of minute gas bubbles and

the flowing of the mineral embedded oil about these

minute bubbles. The spherules of paragraph (4) differ

in this respect from the spherules of paragraph ( 1
)

.
In

the latter case we have got little spheres of oil con-

taining sulphides. In the former case we have little

spheres of oil containing sulphides but each having a
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small bubble of gas in its center. In one case the

spherule means a solid little sphere of oil; in the other

case, the spherule is a hollow little sphere of oil. The

mineral particles entrapped in the oil would, of course,

be carried by the gas and when these bubbles, coated

with oil and mineral, rise by their buoyancy, they will

go to the upper surface and in this upper surface the

liquid oil on the several bubbles would be united in a

paste of oil and minerals having air bubbles in it. To

express it in a different way, the identity of the

spherules would be lost. We would have on the surface,

as Froment says, "a magma" of oil separated from the

rest of the liquid, thickened by minerals, and containing

gas bubbles throughout its oily mass which would

lighten this magma and increase its buoyancy. I have

found in my experiments that this oily mass or magma,

floating at the top of the liquid, does not contain

spherules or little spheres, but that it is a mass of oil in

which the identity of the spherules has been lost.

From these statements contained in the fourth para-

graph, of which I have given my interpretation, the

process intended to be used is quite clear. Froment

mixes a pulp, either containing a carbonate or to which

one had been added, by agitation with quantities of oil

which are suitable for his purpose, namely, that the oil-

moistened minerals are contained at the bottom of the

vessel intermingled with the gangue. It is clear to me,

quite independent from the guidance which I find per-

fectly definite in the specification, that he used large
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quantities of oil, very large, if we compare them with'

the quantities used by the inventors following him, for

instance, Cattermole. Froment's process is a modifica-

tion of the process which is known as the oil process of

ore concentration, which, as I have said, was Elmore's

process. Froment endeavored to reduce the large quan-

tities of oil which are necessary for Elmore's process,

and to effect an economy. If he did make experiments

systematically, he would find that his first eft'orts would
i

result in the production of a layer of oil on the top of

the water with minerals therein and of some oil with

minerals embedded in the gangue. He would finally

arrive at a point where all the oil plus minerals was

embedded in the gangue only. He would notice that

they contained such a large quantity of oil that there

was a tendency in them to flow together and to form

spherules or globules, but these globules would not rise

because they are too heavy. Then he evolved the idea

of trying to lift them (the oiled minerals) by means

of a gas and he found that when he generated the gas

in the mixture, produced it in statu nascendi or nascent

condition, he produced spherules which rose with ease

to the top, united there and formed a magma.

After he had mixed his oil and ore, which was re-

sulting in the dissemination of the oiled minerals

through the gangue which contained a carbonate, he

would add the acid to generate his gas, carbonic acid,

and the gas would first form the spherules and these

would rise to the surface and form the magma. He
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would collect the magma, separate the oil from it, as is

later described in Froment's patent. That is the process

which this fourth paragraph revealed to me.

He then describes, not an example of how to carry

out ore concentration as a manufacture, if I may use

that term, but a test tube test, in which any one could

quickly see the result of his discovery. He says:

"Thus for example, if in a test tube there is

placed say ten grammes of sulphuretted copper ore

with its gangue, a gram of limestone, the whole

reduced to powder, and if there is added thereto

thirty grammes of water, a few drops of sulphuric

acid and a thin layer of ordinary oil, and the mix-

ture then agitated for a brief space, the whole of

the copperpyrite will instantly rise to the top of the

liquid. The metallic spherules, pressed one against

the other, will become grouped in a magma clearly

separated from the rest of the liquid. If the lime-

stone is in excess, or readily attackable, the rapidity

of the separation is so great that the copperpyrite

is forcibly projected outside the vessel. There is

therefore a proportion to be sought for a given

ore and limestone."

I will call attention at once to the fact that the agita-

tion which is described here as being an agitation for a

brief space, is described in the Italian patent as being

an agitation for a second.

It is not clear to me from the description given what
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the experiment means. I tried to perform it by follow-

ing verbally the instructions, but the result was such as

is very frankly stated by the inventor, namely, that the

contents of the test tube found another abode on the

walls of the laboratory. I cannot understand the sen-

tence fipishing the before-quoted paragraph. The pro-

portion between ore and limestone cannot prevent the

ejection of the contents of the test tube if there is a

sudden generation of gas, and if there is an agitation

for a brief space, that is, one second, as definitely stated

in the Italian patent, there must always follow the de-

struction in the way I explained before. The Italian

specification precedes the English one by a short time

and the English is clearly a translation of the Italian

document with such slight alterations as a translator

who was a British patent agent, would make. There

are some other mistakes in the British document, which

cloud the true meaning of the original to which I shall

have to call attention later.

Adjourned to Friday, October 25, 1912, at 10:30

in the forenoon, at the same place.
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New York, October 25, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct Examination continued:

Answer to 32-Q continued: I have stated before

that the first experiment produced according to the test

tube example, page 2, lines 33-42, was a failure. The

whole contents of the test tube were violently scattered

through the laboratory. I must add that if precautions

are taken, it is possible to perform the experiment and

see the oily magma which appears on the top of the

aqueous surface. The magma, which was an oily layer

containing minerals and carbonic acid gases, had sep-

arated from the rest of the liquid. A superficial ob-

servation would perhaps give the impression that it had

the appearance of a froth, but it is not a froth. It is

only a layer of oil in which minerals and carbonic acid

bubbles are embedded. In some respects I had difficul-

ties to understand this example. I gather from the de-

scription preceding the example that part of Froment's

invention, and it is an important part, relies on the

generation of gas in the nascent state within the mix-

ture of the moistened sulphides and gangue. The ad-

dition of the ten per cent, of calcite (one gram) can

only be for the purpose of serving as a source for the

nascent carbonic acid gas. There can be no other use

for it. Yet the patentee says in his example, add
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'*a few drops of sulphuric acid."

Perhaps it would be useful to explain the function of

this sulphuric acid. Calcium carbonate is a combina-

tion of calcium oxide and carbonic acid. In order to

release the carbonic acid from the calcium carbonate,

which chemists call the calcium salt of carbonic acid, it

is necessary to act on it with a stronger acid which

expels the carbonic acid and takes its place. Chemistry

teaches us that this action is produced by using definite

quantities of both calcite and sulphuric acid and that to

get all the carbonic acid from one gram of calcite, one

gram of concentrated sulphuric acid is to be used. It

is clear that the calcite is present only as a source of

carbonic acid, yet he uses for the decomposition of one

gram only a few drops of sulphuric acid, which must

be less than one gram. The quantity of oil to be used

in the test tube experiment is also not well defiined. He

only defines the least quantity which can be used and

does not give us the upper limit. The least quantity

is easily determined and I find it to be I2y2% of oil in

relation to the ore, but he doesn't say, use the thinnest

layer of oil which can cover the surface of the water,

but a thin layer, which might be substantially larger

than the 12y2% which I found was the quantity which

would form the thinnest layer on the water surface con-

tained in the test tube suitable for this experiment. 80cc

of water would fill the test tube and its diameter was

about .9 of an inch. As I said before, certain points
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can be gathered from this test tube experiment. On

the other hand, no satisfactory details of the process are

given and to infer it from the description is rather dif-

ficult. The next paragraph states the result. The

mechanically conveyed gangue falls down and the sul-

phides remain in a state of almost complete purity. Then

follows a remarkable sentence:

"Such is the principle."

The Italian document did not give me any assistance

in explaining what he meant by this. I have understood

the preceding part in which he laid down, in four para-

graphs, the principles on which his invention is based,

as stating the principle of his invention.

The next sentence seems to me to emphasize the short

duration of the preceding experiment. The English

patent says,

"agitated for a brief space,"

which defined by the Italian specification, of which the

English document is a translation, means

"agitated for a second,"

and must be advice to generate the carbonic acid as

quickly as possible; at least, I cannot draw any other

conclusions from it.

The word "thus" beginning the last paragraph on

page 2, before example 1, is an unsatisfactory transla-

tion of the French. It ought to be "accordingly," as in

my translation.
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"EXAMPLE 1.

A cuprous ore containing 12% of copperpyrite

If:''
'.^°" P^"'^' 20% of carbonate ofIn ,6%'

o dolon.te and calcite and Z7% of various gan^Ihave been submitted to my said process, ifsh^d

ot the gangue m wliich no single trar^ r.t
could be discovered by analysis'

"'^^

Is the process referred to in this example the test I
ue.„us,rat,on. Which,, cans his Vincip,:. .;;:;;

revitvo Hi 7
""'''' '" *^ <^^="'P''-' -^ *e |brev ty of h>s descr,pt.on is. in this case, not resulting inconcse mtormat.on. As a matter of fact, the only i„-ormafon conveyed by the description is that only a f weconds are necessary for complete separation. If n^

that ,t s a repet.t,on of the first test tube example, asonly a few seconds were necessary after the one sec-ond ag,ta ^n to obtain the separation of the sulphide

should have been, from the rest of the ore.
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Example 2 is even shorter than example 1. I will

note it:

"EXAMPLE 2.

An ore having 10% of lead and unmarketable

with such a proportion has been treated in the

same manner and with the same success.

It is certain, from the description of the two examples,

hat they are not examples of the carrying out of the

rocess, but that they are examples of ores which

''roment had shaken with oil, calcide, water and acid

or a second in the test tube. At the end of the ex-

mple, the patentee states:

"There are several operations which are dis-

tinct but which are connected in carrying the

process into practice; the formation of the spher-

ules and their separation from the gangue, then

separation of the product of the concentration

from the oil and recovery of this latter for read-

mission to the cycle of operations. The products

of the concentration form cakes."

In my translation of the Italian patent, I corrected

this to read as follows:

"There are several distinct but connected opera-

tions in the practical working of the process; the

formation of the spherules and their separation

from the gangue, then separtion of the concentrate
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and the oil and recovery of this latter for re-

entrance into the circuit of operations. The prod-

ucts of the concentration form oil cakes."

This addition is again very devoid of information.

It does not assist in carrying us farther than the test

tube example. It doesn't state facts which would be

of assistance in carrying this beyond the test tube.

One may infer from the words:

"the formation of the spherules and their separa-

tion from the gangue,"

that the patentee contemplates first the production of

oiled minerals heavier than water and buried in the

gangue, but he does not say how he produces them;

that he contemplates the formation of spherules from

these oiled minerals and their separation from the

gangue by generating a gas in the mixture of the oiled

minerals with the gangue, but he does not describe

such an operation and the conclusions can only be ar-

rived at by inference. But one definite fact is clear,

namely, that he uses substantial quantities of oil, which

he recovers, and clearly by one of the old and well

knovni processes used for such operations, either by

squeezing the oil out by means of a filter press or

by centrifugal force, etc. That follows clearly from

the last sentence:

'The products of the concentration form cakes,"
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Dr, as it is stated more correctly in the Italian docu-

ment from which apparently the translation was made,

'The products of the concentration form oil cakes."

The latter expression is more correct, as it is impos-

sible by the use of filter presses and similar apparatus

to squeeze out all the oil from a mass of minerals and

oil. At the best, from 8 to 10 per cent, will be left

with the minerals.

The claim which reads

—

"The herein described process for the concen-

tration of metalliferous ores and earths which con-

sists in mixing the finely powdered ore or earth

with water, adding a suitable oil and then liber-

ating a gas in the mixture substantially as des-

cribed and for the purpose specified"

—

is very obscure. Tf it is meant to contain the process

which is described, it is true, only as a test tube ex-

ample, then it does not do so. The only construction

which I can put on it, if I may offer an opinion on

a subject the decision of which rests with the Court,

is as follows : Make a pulp, mix a suitable oil with it

and liberate a gas in the mixture. I fail to find such

a process in the body if the specification. No doubt

the principles on which the invention is based, and

which are contained in paragraphs 1, 2, 3 and 4 of

page 2, might be described by the language of the claim.

But the only process which is described is quite out-
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side of it and I fail to find the process in the language

of the claim.

The impression which is conveyed to me by Fro-

ment's patent may be smiimarized very shortly. The

intention of the inventor was to modify the process of

ore concentration known as the oil process of ore con-

centration. It is clear to me that he wanted to do

this by making an economy in the use of oil, which is

very large in the only oil concentration process which

had been practically tried. The principles which guided

him I can also understand, but when we approach

wdiat ought to have been the full description of a

working process and of the means by which it could

be accomplished, they are not disclosed in the docu-

ment. The whole invention is based on the test tube

experiment, of which he says that, if the mixture is

not right, or, to put it in his own language, if there

is an excess of limestone, the rapidity of the reaction

is so great that the valuable material is ejected from

the vessel. Only one fact stands out clearly. He must

have used substantial quantities of oil for his test tube

example, which I have proved by the actual estima-

tion of the smallest quantity which would be in accord-

ance with his description, and which is proved as

well by the fact that he describes the recovery of it.

Having had the practical experience of the Elmore pro-

cess, he was, of course, conversant with the mode of

recovery therein practised, and he would know the

limits for which it was practicable. The invention of
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Froment consists in an idea not yet realized, but which

might have contained a germ, from which a process

capable of practical working might have been derived,

although it is difficult to see how it could have been

a practical success.

By Mr. Scott: Objection is made to the fol-

lowing passage forming part of the answer to the

preceding question:

"The Italian specification precedes the English

one by a short time and the English is clearly a

translation of the Italian document, with such

slight alterations as a translator, who was a British

patent agent, would make. There are some other

mistakes in the British document, which cloud the

true meaning of the original to which I shall have

to call attention later."

This objection is based upon the ground that

the witness's statement that the Froment Eng-

lish specification is a translation of the Italian

specification, with such alterations as a trans-

lator would make, is secondary and incompet-

ent as being merely an inference on the part of

the witness regarding a matter of which he has

not shown and does not claim to have any direct

knowledge. The witness's reference to mistakes

in the British document is likewise objected to

as secondary and incompetent, as is also his



642 Minerals Separation, Limited, et al., vs.

Adolf Liebmann.

reference to the Italian patent as "the original,"

and his reference to the true meaning of the or-

iginal being clouded. The British patent was

duly applied for by and on behalf of the in-

ventor, as shown by the patent itself and by

the record in this suit, and was duly granted.

Its legal effect as a patent and as a publication

must be derived from the document itself. No

evidence has been offered to the effect that

Froment intended that his British patent should

be the same as his Italian patent, and such evi-

dence, if offered, would be incompetent to alter

the effect of the British patent as a patent and

as a publication.

The foregoing objection is made not only to

the passage quoted, but to all use by the wit-

ness of the Italian patent as a means of modify-

ing the meaning of the British patent.

By Mr. Williams: It is submitted that the

statement of the witness objected to is a proper

expression of opinion arising from the study of

the two documents, their succession in dates, and

the fact that the British patent was applied for

by the British patent agent, Henry Harris Lake,

as a communication from the inventor, instead

of by the inventor in person.

33-Q. Please now give consideration to "Complain-

ants' Exhibit, Froment Description," "Complainants'
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exhibit, Froment Plan," ''Complainants' Exhibit, Fro-

nent Drawing A" and ''Complainants' Exhibit, Trans-

ation of Froment Description and Descriptive Matter

n Froment Drawings."

A. I gather from the evidence that the description

md the different drawings came into the hands of the

:omplainants about a year and a half after the filing of

he British provisonal specification, that means, after

he application for British Letters Patent, and it should

:ontain the experience of Froment, or the development

)f the thoughts of Froment, during the interval.

In order to understand the plant which is revealed in

;he drawings, I will first deal with that part of the

A^ritten description which is marked "Instructions."

3re to be perfectly disintegrated without being ren-

dered impalpable should be crushed in two operations.

The first crushing should be done in a Ball crusher mill

3r in a Griffin mill or any other mill, in such manner

that it should pass through sieve No. 15. The second

rushing should be of such kind that the ore will pass

hrough a sieve of about 120, and a Huntington mill

pr stamp mill, etc., should be used. The output is much

greater by the dry process than by the wet process, but

there is also a greater proportion of impalpable par-

ticles. The slimes which are too fine to be treated, and

which one has not been able to treat hitherto by any

method, have to be eliminated by submitting the ore to

two or three spitzkasten. It is from there introduced

with a little water into the mixing apparatus for which
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200 to 300 kilos constitute a charge. About 1% of

carbonate of lime, the maximum in difficult cases being!

2%, and about 1 to 1^ per cent, of mineral engine oil

are added, and the mixture is agitated for about ten

minutes, the chief point being that all the sulphide par-

ticles should be well oiled. The instructions continue-

that if the ore contains more than 5% of metallic mat-il

ter, such as copper or lead, it will be necessary to addi

a little more oil. Generally, however, one may assume

that the following quantities may suffice:

"1% of oil for ore containing up to 5% of metals;

1^% of oil for dre containing up to 10% of met- !

als; 2% of oil for ore containing up to 15% of
i

metals."

The instructions then contain some observations

about concentration of ores, and which ores were usual- i|

ly concentrated in the Latin countries. Copper ores,

with 15% of copper, are considered very rich there and

are treated as such. With lead ores, the concentration

is continued until the ore contains 60% of lead. For

a lead ore containing 20% of lead, 2% of oil will be i

necessary ; for one with 30% of lead, 2>4% ; with 40%

of lead, 3%) ; with 50%, of lead, 3>^%. As to the pro-

portion of carbonate of lime, the instructions say

:

'Tt seems reasonable to assume that the propor-

tion of the carbonate of lime follows practically

the same rule, for a richer ore will require more

gas than a poorer one."
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I have quoted the above from the translation in evi-

lence. My own translation from the French original

A^ould be as follows

:

"It is logical to assume that the carbonate of

lime follows nearly in the same proportions, be-

cause a richer ore requires more gas than a poorer

one."

The cost is, therefore, in proportion to the richness

of the ore. The process of recovery is more suitable

for a poor ore than for a rich one. It would be perfect,

for instance, to treat sterile ore or half mixed ore or

[residues from the ordinary washing apparatus, espec-

ially when difficult ores have been treated by the wash-

ing apparatus.

The instructions return after this discussion to the

process. The oiled ore is discharged from the mixing

apparatus, which has to be continually kept agitated

during this operation, and then into a vessel provided

with a coil. The agitator, with which the latter is pro-

vided, is then started at the rate of 10 to 12 revolutions

per minute, so that the ore does not settle at the bottom

in too compact a mass. A solution of sulphuric acid

(containing 35% of pure sulphuric acid) is introduced

into this mass through a leaden pipe. The vat should

be filled with water to the level of the overflow. The

lead pipe, which is provided for introducing the acid,

has two branches, one of which is provided with a valve

and it can be used for the admission of steam or water
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as desired. The quantity of sulphuric acid varies with'

the quantity of carbonate of lime, that is, it is in pro-,

portion to the latter, and for 1% of carbonate of lime]

1% of concentrated acid, that is, about 3% of the dilute

acid which Froment mentions as suitable, should k
used. As soon as the acid begins to mix with the ore;.

the reaction, that is, the generation of carbonic acid,

will begin and the gas bubbles will carry the greased 1^

sulphides to the surface. The concentrates are skim-

med off or pushed into an overflow. The small pro-

portion which again sinks to the bottom and is mixed
*

with the gangue, can be, from the moment that the II

sulphide particles have been well oiled, easily separated t

on the purifying screen on which they will be subse- '

quently treated. When no more gas bubbles pulling

sulphides rise to the surface of the liquid, the gangue,

containing a small quantity of sulphides which have re-

mained in it, is gradually poured to the purifying

screen. This screen should be worked by short jolts,

about 200 per minute, and these jolts should be sud-

den and without duration. It has been found difficult to

produce such repeated jolts by means of the eccentric

of the experimental screen, which is easily understood.

One must find it out by experience. On a manufactur-

ing scale, the shaking of the screen is effected by a very

simple apparatus, of which a sketch is given on a sep-

arate sheet. Owing to the jolts, the mixture of gangue

and oiled minerals spreads uniformly in a thin layer

on the screen. The oiled sulphide particles rise to the
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3p, thus being able to reach the end of the screen,

whilst the gangue passes through the heavy portion.

he water which passes through the overflow of the

Icreen enters into a filter case and any of the sulphide

)articles which might swim on it are retained therein.

The concentrates might then be submitted to treatment

in a hydraulic press or in a filter press, by which the

ecovery of a very large proportion of the oil used may

16 achieved.

Adjourned to Monday, October 28, 1912, at 10:30 in

he forenoon, at the same place.

New York, October 28, 1912.

Met pursuant to adjournment.

Present—Counsel as before.

Direct-examination continued

:

Answer to 33-Q continued: The apparatus as ex-

plained by the drawings and in the description, con-

sists of a cylindrical centrifugal mixing device pro-

vided on the top with a hopper or chute for the intro-

'duction of the ore, and an oil pipe which is not shown

in the drawing. The centrifugal mixing device con-

tains two stirrers working in opposite directions, which

are driven from a shaft provided with a driving wheel

and make about 300 revolutions per minute. The con-

tents of the mixing vessel are discharged through a pipe
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at the bottom of the vessel into two receivers, and from

there into a vat with a coil, which is provided with i\

rake, a coil at the bottom having two branches at tht

end which is outside the vessel, a discharge pipe foti]

the tailings at the bottom of the vessel, and a launde

at the top. The purifying screen is fixed on a case ii^

w^hich there is a w^ater pipe with a valve inserted sol

that the case can always be kept full of water. Thei]

moving of the screen is effected by a pulley and a shaft,l
j

and the screen itself, which is made of aluminum, is'

mounted on wood. The case in which the water is con- J

tained is provided at the end on the top with a pipeBj

for discharging any light sulphides which might then ij

fall into the filter. At the bottom of the case there!

are discharge holes for the residues, which are for

dropping the residue into spitzkasten if it is desired to

classify the residue. The screen is supported by wood-

en supports. The final part of the plant consists of a

filter case, which contains four canvas filters, stretched

on both sides over wooden frames and the space be- t

tween the two canvas sheets is filled with charcoal

powder. There is further an emergency discharge pipe

provided.

There is further a sheet marked ''A," which illus- jl

trates the way in which provision is made for the jolt-
(

ing of the screen. This drawing is clear enough to

speak for itself. It is to be noted from this drawing that

the shaking screen is wholly immersed in water, as it

is entirely below the liquid level determined by the over-

flow launder.
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The leaden coil which is contained in the second

essel is perforated, the perforations being at the bot-

om of the coil. I mentioned that the coil ended at the

lutside and in two branches ; an ordinary T, one branch

)f which is for the admission of sulphuric acid, the

other for the admission of steam or hot water. There

s no necessity for this T pipe except for cold coun-

ries, and it is clearly only provided to prevent the

reezing up of the plant.

The working of the plant is obvious. The ore, lime-

;tone, water and oil are introduced into the centrifugal

nixer, agitated thoroughly and then the ore passes

ifter being mixed into two vessels which are stated to

)e for "receiving the ore after the centrifugal mixer,"

ind from these vessels it passes into the vat provided

A^ith the leaden coil. In this vat there is a rake or

;low stirring device, which moves at the rate of 10 to

2 revolutions per minute

"so as to prevent the ore from collecting at the bot-

tom in too compact a mass."

Sulphuric acid, containing about 35% of sulphuric acid

md 65% of water, enters into the body of oiled minerals

md gangue at the bottom of the vat and generates car-

Donic acid, which gas carries the oiled minerals to the

:op, where they are either skimmed off or pushed into

:he launder, which leads them into a discharge hop-

t)er, and from there apparently to the filter case. Some

>f the oiled minerals which have been carried to the
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surface in the vat provided with the leaden coil, fall

back and get mixed with the gangue and they are treat-

ed on the purifying screen, which, on being jolted,

spreads the material uniformly over the screen in a

thin layer and causes the oiled sulphide parts to rise to

the top and to be carried forward to the end of the

screen, from where they are removed by a discharge

pipe. The gangue passes through the heavy portion of

and falls apparently through the screen into the bot-

tom of the tank and from there it falls out through

three holes into a system of classifiers, in which any

part of the oiled mineral which may be mixed with

them can be recovered.

The overflow from the tank provided with the

screens and the overflow from the spitzkasten and the

concentrates obtained from the vessel provided with

the leaden coil by means of the overflow, are all dis-

charged into the filter case, the operation of which is

self-evident and need not be described.

The concentrates may be finally subjected to a high

pressure in a hydraulic press or in a filter press for

the recovery of the oil.

The information contained in these instructions dif-

fers essentially from the matter which is revealed in

Froment's specifications. It represents the experience

which Froment had gathered by further investigation

during the eighteen months which had elapsed between

the date of the application for Letters Patent and the

date when the instructions here were delivered to the
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omplainants. The patent describes only a test tube

xample. The patent is still under the ban of the El-

iiore buoyancy oil flotation and considerable quanti-

ses of oil are described as having to be used. The

quantities of limestone to be used are very lar^e, and

as the limestone is for the purpose of generafyng the

parbonic acid from it by means of sulphuric acid, the

quantities of sulphuric acid are correspondingly large.

The essence of the patent is the statement of a theory

llustrated by a test tube test, and there is no descrip-

ion therein whatever even approaching a practical pro-

:ess. There is no process contained in the patent.

The instructions do describe a process and this pro-

;ess consists of two essential steps and a number of

)ther operations which are not Froment's inventions

is far as his new process of concentration is concerned,

)Ut only assist in the recovery of minerals from the

ailings. This process consists of oiling the minerals in

)ne vessel in such manner that when the agitated mix-

;ure is allowed to settle in a second vessel, the oiled

ninerals fall to the bottom (operation 1), and in lift-

ng the oiled minerals in the second vessel in which

hey are very slowly raked like the soil in a garden

)y a rake making 10 to 12 turns per minute, whilst at

he same time carbonic acid is generated. The carbonic

icid carries the oiled minerals to the top and they are

:ollected there. The principle involved is skin flota-

:ion assisted by bubbles of carbonic acid. The process
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revealed by the instructions uses widely different quan-

tities of materials from the quantities of the patent. The

quantity of oil required varies roughly from one to

three and a half parts of oil to one hundred of ore.

The carbonate of lime is from one to two parts of lime

to one hundred parts of ore, and the acid is to be used

in the same proportions as the limestone, namely, from

one to two parts of concentrated sulphuric acid (66°

Baume) to one hundred parts of ore. He specifies the

quantities necessary to get the full benefit of the car-

bonate of lime, namely, to generate all the carbonic

acid which is contained in a given quantity of lime-

stone. There is a passage in the instructions which is

rather obscure. Whilst in one place he states the quan-

tity of carbonate of lime to be used to be one part and

the maximum to be two parts, to one hundred parts of

ore, he says in another place that the carbonate of lime

should be like the oil in proportion to the quantity of

sulphides and sulphuric acid in proportion to the quan-

tity of carbonate of lime. The difference between the

test tube example of the patent and the process of the

instructions is as follows:
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TEST TUBE EXAMPLE OF THE PATENT.

Quantities used: 10 grams of ore

30 grams of water

1.4cc. of oil (at least)

1 gram of carbonate of lime (lime-

stone)

1 gram of sulphuric acid concen-

trated.

All are filled into one test tube, then agitated for a

)rief space (one second in the Italian specification), the

esult being a ''magma," that is, oil buoyancy flota-

ion assisted by carbonic acid gas.

PROCESS REVEALED BY INSTRUCTIONS.

(1) Ore de-slimed and mixed with water, one to

three and a half per cent, of oil, and one to two per cent,

of calcium carbonate, agitated at a speed of 300 revo-

lutions per minute for about ten minutes. Result of

agitation; oiled minerals with gangue at bottom.

(2) Mixture of No. 1, whilst being agitated, emptied

through intervening vessels into a vessel provided with

a perforated leaden coil and a slowly acting rake for

turning at a speed of 10 to 12 revolutions per minute

the oiled minerals and gangue which had settled at the

bottom of this vessel. Sulphuric acid introduced through

the perforated leaden pipe and carbonic acid generated,

resulting in oiled minerals attached to gas bubbles float-

ing to the top by skin flotation assisted by carbonic

acid gas bubbles.
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The result of the test tube example described in the

patent is a magma consisting of oil, gas bubbles and

mineral. '

The result of the process revealed by the instructions

is skin flotation assisted by gas bubbles.

34-Q. Please now give consideration to the com-

ments by Dr. Byrnes on the Froment British patent

and the tests which he has made in illustration of what

he has deemed to be the disclosures of this patent, not-

ing that he says, on page 155 of Defendant's Record,

that this British patent corresponds to the Italian Fro-

ment patent. No. 62,723.

A. Dr. Byrnes, on pages 156, 157 of Defendant's

Record, sums up the disclosures which, according to his

view, are contained in this patent or in these patents. I

agree with (2), that the use of a relatively small amount

of oils is disclosed, if Dr. Byrnes means to express

thereby that it is a relatively small amount as compared

with the amount used in the process which was known

at that time as the oil process of ore concentration, of

which it is stated to be a modification. If, however,

Dr. Byrnes means to state as an absolute fact that

small quantities of oil were used in the sense of what

we understand a small quantity at the present time, then

I disagree. I find the minimum quantity of oil to be

\2y2 per cent, of the weight of ore. I disagree

with (3). Froment states definitely the quantity of lime-

stone which he uses and as this limestone is only add-

ed for the purpose of supplying the carbonic acid to
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»e used in this process, it reveals at the same time the

[uantity of sulphuric acid necessary to decompose the

imestone and to liberate the carbonic acid therefrom. I

lave explained that limestone is carbonate of lime and

hat it releases the carbonic acid when acted upon by a

tronger acid. If a definite quantity of limestone be

^iven, the metallurgist knows at once the quantity of

ulphuric acid necessary to liberate the carbonic acid. I

gree with (4), with the addition that the brief space is

lefined in the Italian patent as one second, and in the

nglish and Italian patents, Example 1, a few sec-

onds for agitation and settling. I agree with (6),

"The consequent flotation of the sulfid, rising

to the top of the liquid as a distinct magma,"

ut disagree that it is a "froth." I have explained the

ifference frequently. A magma, according to Murray's

ictionary, is any crude mixture of mineral or organic

latters in a thin, pasty state. In the present case, it is

mixture of oil and minerals enclosing carbonic acid

ubbles. A froth is a collection of gas bubbles sur-

ounded by a liquid film on the surface of the liquid. I

ave the same objection to the use of the word "froth"

1 (7). Dr. Byrnes states, on page 158 of Defend-

nt's Record:

"Thorough agitation is obviously necessary to

distribute the small amount of oil thinly over the

innumerable small particles of sulfid to be coated."
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The patentee does not describe a small quantity of oil

and I do not call 12^% of oil of the amount of ore a

small quantity, and he does not describe thorough agi-

tation. He says in the English patent that "the mix

ture is agitated for a brief space;" and in the Italiar.

patent, "for a second." I do not call that "thorough

agitation." Dr. Byrnes then recites seven test tube

experiments, the bearing of which on the Froment pat-

ents, I do not understand. As to (1), namely, that

50cc. of water being contained in a lOOcc. test tube and

w^ell agitated, contained air bubbles which quickly dis-

appeared, that is a well known fact. Dr. Byrnes does

not state how and for what period. As to (2), I cannot

see the relation to the Froment patent, and the same

may be said of (3) and (4).

As to (5), Dr. Byrnes states that he added one drop

of olive oil to a mixture, w^hich has been gently heat-

ed, of 10 grams of Black Rock ore, 30cc. of water, and

a few drops of sulphuric acid, agitated for a brief space,

"whereupon a large mass of oiled and aerated mineral

floated to the top, in the form of a magma or froth hav-

ing the characteristics described in the Froment pat-

ent." I disagree with the result described, which I

could not obtain, but again I cannot understand the

bearing of this experiment on the Froment patent. The

Froment patent does not describe the heating of the

ore with sulphuric acid, it does not describe the addi-

tion of one drop of oil to the hot mixture thus prepared,

from which no doubt most of the carbonic acid had


